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hy  r.  <;.  Hall.  Es.).,  ]-./...s.  "  re.id  "  /'liotv 
hy  T.  C.  Mil!,  /■.s./..  /"./...s." 


i:y  fermiisioH  ol  Iht  -  Caiuula  "  Snispafet 


BREAKING    NEW    GROUND 

INTRODUCTION 

j!!f  n)r^f  f ',  ''™''"'''  ■''^  "''  ''"'"'''  ^""^  "'■    S>-C'-^t    interest  to  man,  as  upon  tluMn  lie  is 
dependent  for  ius  very  existence,  Lis  clothing,  his  iiome,  his  means  of  locomotion,  and  many 

plant  hfe.      \\  heat,  nee,  millets,  oats,  mai.e,  and  the  other  cereals,  on  one  or  other  of 
Inch    every    indivKlnal    of    both    the    most    primitive    and    tlie    most    civili.ed    nation, 
depends  for  Ins   sustenance,    xvould   disap{,ear,    together  with    potatoes,  vams,  cassava    or 
manioc  and  all  the  important  starch-producing  plants.     Tiiere  would  be  no  fruits  or  vegetab'es  • 
tea   coffee,  cocoa,  and  sugar  would  vanish;  tobacco  and  many  of  the  cliief  drugs  woul.l  cc^ise 
nrln  ,-?""<;■  „^''"\  "^"^^•'■"  '^'"''^  ^-'"W  ''^  i">p.acticahle  because  tliere  would  be  no 
ndm-u  bber  for  balls  and  tyres,  no  wood  for  bats,  golf  sticks,  and  rac,iuets,and  leather  could  no 
ongcr  be    aimed.      Ctton  and  linen  woukl  go,  and  wool,  hair,  and  silk  would  be  the  onh- 
hbres  for  the  manufacture  of  cloths  and  other  te.xtiles.     There  would  be  no  wines  or  spirits,  in 
tact    hfe  as  we  know  it  at  present  would  come  to  a  standstill.     Supposing,  however,  tliat  man 
could  e.xist  m  a  world  containing  no  plants,    to  what  extent  could  he  manufacture,  with  all 
the  assistance  whi.h  modern  science  affords  liim,  th.    -ubstances  necessarv  for  his  life  "^     In 
spite  of    he  enormous  strides  which  science,  and  iwrt.cularlv  chemical  scii^nce,  has  made,'  man 
I'ould  not  su,,port  hiins..if.      It  is  true  that  one  secti.m  of  th,.  commercial  world  has  recentlv 
been  profoundly  altect.tl  by  the  artihcial  manufa.ture  of  indigo.     Another  secti(Mi  is  serion.JN- 
consKlermg  the  situation   created  by  clu-mists  having  discovered   how  to  make  vanillin,   the 
essentia    prin.ii.le  ol   the  vanilla   "bean."     Ti,..  ck.velopment  of  the  coal-tar  industrv  has 
practically  extinguished  certain  planting  industries.     From  time  to  time  fears  are  expressed 
tha    tin.  artihcial  manufa.ture  of  sugar,  already  possible,  or  that  tlie  preparation  of  chemical 
rubber  may   be.-ome  commercially  practicable.     In  spite,   however,  of  these  development-, 
tiK'   fact   remains    that    man  is   unable   to  lepi.tt  the  proces.ses   bv  which   the  wheat   plant 
manufactures  starch  from  water  and  the  atmosphere.       He  cannot"  from    similar   elementarv 
subs  ances  make  cotton,  wood,  the  actixe  principles   of  tea,  coffee,  cocoa,  or  tobacco,  for  all 
of  which  he  IS  dependent  on  plant  life.     There  is  no  need  to  elaborate  the  matter  •    enough 
-.as    been    said.u,    pane    the  absolute   importaiuv  and  necessitv  to  man  of    the  vegetable 
products  of  the  world.  "  ^tt,eiauie 

There  is  a  tendency,  however,  for  man  as  he  becomes  more  civilised  to  fail  to  rr,-oLnnse 
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tlie  degree  to  which  he  is  dependent 
on    tik    lierbs    of    the   field  for    his 
support.      The  dweller    in   cities  is 
areiistonied  to  find  everything  pro- 
\ided  for  him  in  a  finished  condition, 
and  he  accepts  it  withont   realising 
whence    it    came    or    how    it    was 
procured.     This  is  easily  seen  in  the 
case  of  a  child  spending  his    early 
years  in  a  town.    It  comes  to  him  as  a 
revelation  that  his  daily  bread  has 
any  connection  with  the  corn  he  has 
perhaps    seen    in    a   field  during   a 
lioliday,  that  sugar  and  his  fa\  ourite 
sweetstuff,    are    derived     fr(>m     the 
sugar  cane  grown  in  the  tropics,  or 
from    the  more    familiar    beet-root, 
that  his  rubber   ball  is  the  produce 
of  a  forest  tree,  and  that  his  clothes, 
at  any  rate  in  part,  have  also  been 
gathered     in     the     field.       To    the 
country   child   things   are  different. 
He  lives  in  touch  with  Nature,  i-.nd 
the  seasons  for  sowing  and  harvesting 
ar(>   important   events    in   his  daily 
life.     Still  more  so  is  this  the  (  ase 
with  i)rimitive  people.       The  native 
r,,,i-,,    W-,  ,    ,       ,  ,  races    of   tiie    East    and    the    West 

™n  mi:'i;';  I   ;t' 1""  "r  <l.n-tly  dependent  on  the  soil  for  their  livelihood.     A  bad 
m^         u  1  t     ]  U     ;'""■    ■■  :'"""'--^'""«  ^'"-^  --'^'''l-^^  f-1.  -l.ilst  a  plenteous  harvest 

~of  iSils  t      univ  ;■     "",  "    ■■   !'•  '"  '^"^   ''  '■"'"Purati^•ely  few  years  to  lind  the  same 

Primitive  man  lived  directly  on  the  wild  plants  he  f,.„„d  in  ins  native  cuntrv,  and  from 
the.e    al.o   lie    made    hi>    tew   clothes,  his    house,  his    weapons,  his    cai.oe.s,  and    th      otl  " 

:;5S^"it°a  "^rSiv^'^t^"''"™'^":'"?  'r  '"^^"*  '""^'^  ^-""^  ^'-  -^'-=''  -'  ---^ 

In.  '^^''y  ^';"  -^    ^'''^'''  "'■'"  ^""^   ^''^'  'mportant  step  of  growing  for  himself  the 

plant,  he  mo.t  needed,  and  agri.ulture.  or  the  tilling  of  the  s.  il,  is  perhaps  the  m  ^t   uK-i 

|;:'L;;:-:;;^;!;;^;:j:';;.;;^;^-::;^■:I^,;:::-•;,,^f-;;;- 
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task  entailing  no  great  labour,   althougl. 
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IS  required,  and  even  to 
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In  mo.t  .(mntrics  it  was  >.„,„  luuii.l  tli  it  ill  ,lwt,-;  , 
"    ''vm-  .rop,  aiul  a  Mmpl.  svst,.,  ''"'""?•""' "''"''"^•-'■'I'"'l'"tlM',uIt.va„o„ 

localtty  was  not  suit...l.     Ft,  ,.|.,sdv  a,lia,v  ,    ™  ti         ,        '"'"^"'->  -f  wlii-l.  tl,..,-  ou„ 
by  the  producers.     As  „,an   be.a.ne    „  ,  ,  ''''''""«^'  ^^•""'''  ''^'  '■"■^^'"1  '^''t  -I'roctly 

developed,  people  travelled  furtl.rilii      :  ,     S^r^fn       '""   """"^  "^  '—nuuicatio?; 
with  a  portion  of  their  crop  to  ..xcinnee  if  fnr  '"  •\f"' a  men  ,„urn,.v  hundreds  of  miles 

from  p>rhapsan  equal  dist!.nee  bv  3,  ^«n :;;;':: r?''r'  '"""":,'  "^""«'"  '"  ^'-  --'-vou: 
of.oodshadreachedahi,hde,reeo,deve,;-:;;\;rr;;;r,s^;;nSr 
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ul  also  witli  Mrit.iin,   tlu'   IViltic,    iiid   the    A/dfls 


Aiiiiiliir  n 
Ix'i'.iinr  widely 
Worlil,  tliD-c  whii  li 
licrii  prcpariiifi,  some  tin'rc 
romim'ivi.illv  u-irliil  pl.mt- 
\ariiii.-;  kinds,   ica, 


Y. 


^ 


traded  llirniiniiont  the  Mrdil.riaiiean  am 
l,v  Miea.i.  ot  eaiavan>  tl.ev  l)enet,ated  Afriea,  ivaehin«  as  tar  as  lvi,'vpl  I  -  t'le  I'.a.t,  MonM:co 
lo  theW.'st  and  aeni>stli.>  Saliara  lo  the  Kiv.T  Ni«er.  The  U.Mnans,  the  (.reeks,  the 
\-,neliaM.  wen-  all  tra.litiK  pen,.le.,  and  I.V  their  enterpn>e  the  wealth  ot  India  iKranie  known 

"""   '      ult  n(  tliis  int.ie(.ui>e  between  nations  was  that  the  ii-efnl  plants  of  tiie  world 

i-tnbnted.     The  ,  ultivation    of    the  most    inil)ortant    of    th(.se    of    the   Old 

Lie  ahsolntely  neeessai y  to  niaiv,  dates  from  very  remote  a«es.      If  we  had 

)r  four  thonsand  years  af,'o,  a  hook  similar  to  the  |iresent  on  the 

we   -hould   have   had   to  inilude  wheat,  barley,   riee,   millets  of 

i\,   hemp,  the  vine,  the  olive,  the  date,  bananas,  varions  l.',nnmc:s,  and 

other  V(  K'etables.     It  is  true  we  should  not  have  heard  of  the  potato 

or  the  swei  t  potato,  tobaeeo,  eoeoa,  or  Indian  corn  (mai/e).  but  these 

h.ive  hem  cultivated  for  almost  as   long  by   the  American   raci's,  and 

were  waiting  for   the   discoveries  of  Columbus  and  his  successors  for 

their  introduction  into  the  Old  World.       This    early   discoverv  and 

the  utilisation  bv  man  of  the  most   vahiable  plants   is    one     of    the 

most    extraordinary    f.uls    in    the    history    of    .igricnlture.      As    I)i' 

CandoUe  well   puts   it  in   his  most   interesting  book  on  The  Origin  of 

Cultivated  Pliiiits.  "  Men  have  not  discovered  and  cultiv.ited  during  the 

last  two  thousand  year.s  a  single  species   which  can  rival  mai/e,  rice, 

the    sweet    pot.'to,    the    potato,    the    bread   fruit,    the    date,    cereals, 

millets,   sorghams,  the  b.man.i.  sov.     Thes(>  date  from  three,  four,  or 

\\\v  thousand  vears,  perhaps  even  in  some  cises  si.\  thousand  years." 

The  useful  plants  grown  in   ("iraco-Roman  times  were   not  added  to  in 

any   degree    prior    to    the   discovery    of    .\merica.     The     Ihuling     of 

America   brought   <n  a  number  of  plants  new  to  the  Old  World,  and 

of  very  iiigh  N'alue,  such  as  the  potato, 
maize,  sweet  potato,  tobacco,  and  cocoa. 
Within  a  comparati\ely  siiort  time  these 
plants  also  found  thei.'  way  into  other 
countries.  Thei)i»tato  reached  l';uro])e  at 
about  the  end  of  tiie  sixteentu  century, 
and  as  indicating  tb.e  interest  which 
attached  to  this  novelty  we  Ihid  that  in 
.1  book,  (ierard's  llcrlxil.  published  in 
1,S97,  C.erard  .selected,  in  presenting  his 
own  portrait,  to  hold  in  his  hand  a 
tlowering  branch  of  the  i)otato  |)lant. 
which  he  had  (  ultivated  in  his  gaideii.  The  aai/e  ])lant  rapidly  reached  almost  II  tropic. d 
counlrii.-,  cocoa  was  taken  to  Ceylon  and  elsewheie.  and  in  this  way  the  greatest  ,i  iditions  to 
the  number  of  really  important  cultivated  plants  of  the  Old  World  since  very  early  times  was 
iinaight  about.  .Another  imixirtant  .\merican  plant,  cinchona,  the  source  of  quinine,  was 
introduced  to  i  ultiwition  largely  through  the  agency  of  ,i  m.ui  still  living —Sir  Clements 
Markham,  K  C.B.,  F.R.S.  It  helped  Ceylon  over  the  coffee  crisis,  and  it  is  at  the  present 
time  ihi'  source  ol  an  important  industry  in  Java. 

As  man's  life  became  more  complex  and  his  wants  increased  he  found  it  necessary  to  form 
plantations  of  other  >pecies,  such  as  tibre  and  rubber-yielding  plants.  I'ara  rubber  is  the 
most  important  of  the  new  industries  in  the  East,  where  in  Ceylon  and  the  Malay  peninsula 
its  culti\ation  is  .ittracting  much  labour  and  capital.  This  valuable  plant  is  a  native  of 
Brazil,  and  foinierly  the  whole  of  the  rubber  it  yic'ded  wms  collected  from  wild  trees  scattered 
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unpacked,  look  as  good  as,  when  they  were 
picked.  Bananas,  which  are  increasing  in 
F)opularity,  come  from  such  widely  separa- 
ted places  as  the  Canary  Islands,  Jamaica, 
Costa  Rica .  and  Barbados.  Delicate  fruits, 
■such  as  fixapes,  reach  us  in  .safotv,  and 
peaches  and  plums  from  the  Cape  of  C.ood 
Hope  can  be  seen  in  increasing  numbers 
ill  British  markets.  Fruits  are  so  e.isily 
damaged  by  any  defects  in  the  means  of 
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would  li.ivc  ,111V  iiiti  ir-t  .ill  v(>Kft.ibIi'  .  oinmiTci.iI  product'^.  To  tlo  fliis  the  work  woiij.l  have 
til  run  til  Mi.iMV  \nluMii  >.  TJni-.  M.iui'  vcirs  ,i.i;i),  tlu'  doviriim.iit  of  India  |irodii(i'i|,  li.idor 
tlir  dim  tioii  of  Sit  <iioi«i' Witt,  a  Diitioiiary  nf  the  I'lciioiiiic  I'mJiuts  of  hidiu.  Now, 
India.  ail!ioi.i,'h  a  lai>;r  i  .iiiiiti  v,  i~  >iii  ill  in  roni|iaiiM)n  with  the  whole  world,  and  yd  this  work- 
on  Indian  |iioi|ii,  i,  i|.,iii  r\ii  luN  in  a  ninnuincntal  scries  of  clKht  larRe-pa(,'t'd  volumes.  A 
si-lii  iMni  lia-.  til  nidii  ,  had  to  \)<-  iii.ul.  ,  .iiid.  for  ()in|)osf>  of  i  oincnienc,.,  till  lodints  li.ive 
I.11I!  aii.in>;ii|  in  n.itinil  ytmiii^.  ihi-  niithod  li.i>  .illowi'dof  p'lu-tal  inforrn.ition  l>ein«  j,'iven 
on  i)iop,i  tiiM  oiiinioii  loall  till  inrtnhi  r^ot  thi-  «iiiu|>,  nf  drvotinj,'niost  space  totheinoie  iniport- 
.iiit  piodiH  l^.ai.ilot  iiiiiitinniin;  the  oiheis  in  their  appropri.ite  places  without  that  dct.ichineiit 
i.lteii  entailed  in  .i  hook  in  ulnrli  e.u  h  piudiii  t  i^  tnated  of  M'p.iratelv  withoi-t  reference  to 
its    place    III    ,1   f,'reat    ;,'liiilp. 

'Ihe  icHili,  of  |ier-.oii,,l  m|i>,  i\ati..n-  ai  nian\'  p.irl-  of  the  urn  Id,  i  iriitnbutions  froin  experts 
eii^,i-i  d  il,iil\  III  haiidhii-  the  pindinf.  niider  ciin,:dei,itioii,  .iiid  the  consult, ition  of  st.uid.ird 
.iiithoiitir.  li,iM.  Iiirii  lileiideil  to  111. ike  iiie  voliii  le  .IS  f.ir  as  piactii  ,il)le  a  ciiiici>e  and  simple 
a. -oiint  of  thei  hiel  pi, Hit  piodiict-of  the  world.  The  hook  i  iiiiinl  hojie  to  he  f.iiiltlessalld  the 
in.igniliide  and  ioinple\ii\-  of  the  Milijei  t  tnat'd  iinist  hi   our  cxcu-m-  for  ,iiiv  -liortcominKs. 

W.  (..  V. 

S.  K.    C. 
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WHEAT 

Amongst  tlic  W.-rld's  Coii.mtnial  I'lcdu,  ts  tlic  iir^t  i.l  ir,.    if  nnf  i„      ,     i 
.-  r,|K..     N„  „„,,„T  Injury  c„„  b,.  i„|li,  „,|  ,.„  „  villas    ,1     ,„.,,'  "'       '  ""'  '",''' 


nti';t!  nf  this  pl.inl. 


."  tentr.1  A,n..nca,  .U:.  .„h>i>t  Ua,.ly  ,.„  man,.,,-,  an.l  a  jar  „  t,  ^     .     , 

1.  <-„m„u.„ly  to  1,..  f„„n,l  i„  .,,1,  Imt.     A  similar  .t  a.    of  artai      w        ,  "  :"'^ '","""■ 

tu  cuns.der  tla- .  ,;,ul,t,ons  of  In.  ,„  the  peasantry  r,f  the  west  of  S.otland   mn^  of    r  land         1 
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Tlii»,  liiivMAii.  i«  ii">l  tlir  I  .i»i'  I'll  ihr  iii.ijipiits'  111  till-  iiili.iliit.iiit^  iif  mixli'in  •nili-cd 
I'.ountrio,  who  iii>  lun^'i  i  li\i-  li\-  iliix  t  tilliii^^  uf  llir  I, mil.  In  >.iiii|il\  tlnir  tuiiU  ti"n|-,iiirf>i 
must  l«-  urown.  fic  (|iii  nih  nilni  in  |piti  or  wliolls'  in  nthii  •  mmii  .1-..  Sniiii'  ulii  "I  tlir 
•.■iKirnpiii-.  <lt'\'('l>i|>in<'nt  nl  tlic  tr.ulr  in  hMiilstiilN  iiia\'  In- y.itliin  i|  tiiiiii  tli''  f.n  t  III  it  tlii' 
iintni.il  v.ilni' <>1  will  .it   iloiii    ini|>i<itiil  iiit.itlu'  Inilfd   Kinmlmn  i'^  .il»iiit  (.'<'»,(H)((,<MM)  »l(  ilmt;. 

The  niii'.t  iin|>iiii,iiii  ,iiniiiii;>t  Ihr^r  fiiuiKiiilt-.  .uv  iini|iHil>tiill\'  ti.r  •  rrcils,  ii.imrlv, 
wliiMt.  I)atli'\'.  (i.its.  \\r.  nil.  Indi.in  '  urn  m  in.ii/i-.  milltt>.  ».ii(,'lLiini  m  illinrr.i.  .md  iitluT> 
less  widfly  umiI  Mmr  ihin  nin- li.ill  tin-  wlmli'  |Ki|iul.itiiiii  ol  thr  umld  Mil>-.i-.t^  Id  .1  ^riMt 
»'Xtt'nt  on  riir,  .nid  ilic  \il.il  mijiiiit.ini  r  nl  \sliiMt  iiinU  im  diiii'iii^ti.iiiini, 

Tlif  I  rir.lls   ,ilr    in(nil)rl>   iit    tin-  ^;i,,il    l.iinih    <>{   tlir  .l;i.i-"C'   vvhliil    ll.l\i'    hiill   rnlti\  .itrd 

by  mill  trmn  tinii  iminiimn  iil,  •  Miym.ill' ,  no  ilmilit.  tliiv  wtTc  wild  |il.inl^  ulihli  ittr.nlfd 
.ittintHHi  iivvinj,'  III  tlic  1  iiin|),ii.iti\i  l\    l.iij^r  i|ii,iiilitii  >  i.|   InoiNtiilN  tins'  viildi'd.   the  I'usc 

with  will!  Ii  tlir\'  I  iMilil  li liii  ti  d.  .md  till  II  I'diblr  (iu.ilitii'>.     Now,  m  tlir  m.ijoiitv  of  i  .iscs. 

fill'  iiiifjinal  wild  fiiiin>  .iii'  no  loiii^ir  knmMi,  .ind  a-.  i>  roiimion  with  i>l.mt>  riijiiv.itid  In  many 
lands  and  diirinj,'  Imin  priio(K,  miiiin  lahli'  >|Mrir>  and  varulii-.  Iia\c  liicn  iadKicI  as  tlic 
result  of  lonsi  1011-,  and  1:111011^1  nm-.  ^1  li  rtmn  1)\'   man  of  flic  foiiii-.  wliuli  appiarcfl  disiral)lf 

for  on  or  other  ot  tiu'ir  i|iialitii's.  Tlicii 
vtrv  nami'  urcals  or  rrrcalia  indicatt's 
till'  nirat  \aliii'  attailicd  to  tlu'in  in  lariv 
histoiii-  times.  They  are  no  iiimed  .ifter 
the  ),'iKldess  Ceres,  .is  the  Uon  lis  ealled 
her— Demeter  ol  the  iiieeks-tjie  pat- 
roness of  aKlimlture  ind  all  the  fruits  of 
the  e.irth.  In  the  tempei.ite  regions  of 
the  world  wlie.it  is  the  priiK  ipal  eereai 
(,Mown,  .md  there  are  many  different 
\arieties  suited  to  v.iryinjj  conditions, 
.\s  we  ^o  f.irtiie'-  north,  barley,  oats,  and 
rye  increase  in  importance,  and  although 
they  .ire  ktowu  for  special  |)iirposes  along 
with  wlie.it,  it  is  important  to  note  that 
they  will  thrive  in  countries  and  under 
conditions  not  suited  to  wheat.  Starting 
.ig.iin  from  the  t. illiterate  /ones  and 
travelling  nortii  or  south,  ,1  llie  1  ,im-  may  be.  we  enter  the  warmer  countries  where  wlie.it 
cultivation  is  often  assm  iatri  with  that  if  riee,  inai/e,  sorgliuni,  eti .  In  the  troi>ics,  however, 
wheal  ui!!  not  thrive  at  low  .  l.-vations.  but  rice,  maize,  sorghum,  and  v.irious  millets  form  the 
great  cereid  crops,  their  lel.n  ■.e  import, ip.ce  v.irying  in  different  countrii-. 

Sometimes  the  use  of  the  A ord  "ccre.d  ■■  is  extended  to  include  buckwlie.it  and  other 
starch-yiel.ling  plant;  but  th.  se  are  not  true  cereals.  There  are  also  the  important  starch- 
yielding  plants  such  as  the  potato,  yam.  sweet  potato  (a  kind  of  convolvulus),  manioc  or 
cassava,  etc.  These-  all  fori  1  luidergiound  tubers,  md  are  regarded  ,is  veget.ibles,  in 
which  sect'on  of  this  book  th,y  are  disi  ussed.  Still  another  group  of  starch  plants  exists 
yielding  arrowroot  of  various  kinds,  s.ig,,.  ,,tc.  These  are  treated  in  the  section  on  starches 
and  meals. 

We  will  n.jw  tiiiii  to  the  i nn^ideratioii  of  the  cere  ds  and  (hsil  liisl  with  those  of  temperate 
countries,  and  afterw.,rds  with  those  grown  in  the  warmer  regions  of  tl  ■  world.  Of  the  first 
group  by  far  the  most  important  is  wli  mt  Throughout  tlie  temperate  regions  uf  the  world 
are  found  a  considerable  niimlier  ol  grasses,  either  wild  or  cultivated,  whicii  .ire  sufficiently 
alike  for  botanist  to  gr<;up  them  togetli.  r  into  a  genus  and  to  call  them  al  v  the  old  classical 
name  for  wheat,  namely,  Tritkum.     Three  of  these  wild  forms  occur  in  1  neat  Britain,  one  of 
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WHEAT  r.KOWX    IN'DER  GOdD   CONniTIONS 


till-  Iwst  known  being  "  roucli  grass"  cir  "twitch."'  which  is  a  very  tniuhlesomc  weed  in 
cnltivatcd  land.  Hut  it  lias  its  us(  s,  inasinnch  as  its  long,  creeping,  underground  stems  give  it  tlie 
p(nver  of  binding  sand  so  that  it  can  b(>  planted  to  arrest  the  jirogress  of  sand  dunes,  to  hold 
together  embankments,  etc.  These  wild  "  wheat  grasses  "  are,  liowe^-er,  of  no  value  as  food 
plants,  yielding  but  little  grain.  On  the  other  hand,  the  cultivated  species  which,  for  the  time, 
may  be  collectively  spoken  of  as  wheat,  are  of  the  greatest  importanc(>,  yielding  the  most 
valuable  cereal  in  the  world.  Wheats  have  bein  cultivated  by  man  from  time  immemorial, 
and  nothing  is  now  known  of  th(>  original  wild  forms  from  which  they  are  descended.  In  old 
legends  and  ancient  ni.,nuscripts  wheat  is  spoken  of  as  famili.irly  as  at  the  present  day. 
Nor  do  we  know  with  any  certainty  in  which  country  it  was  first  found  ;  but  it  st'cms 
I)robable  that  Central  .Asia  w,is  the  original  home  of  the  wild  forms  from  which  the  cultivated 
species  have  si)rung. 

.Mthough  we  have  used  the  name  "  wheat  "  above  as  including  ,all  the  cultivated  varieties 
of  the  genus  Trilinim,  this  is  not  quiti'  correct,  and  bi  inre  proceeding  farther  it  will  be  well 
to  givi'  a  few  notes  concerning  tlic  various  species.     They  fall  into  three  chief  groups  :— 

1.  Small  spelt,  or  one-grained  spelt  (Triliciii"  nnmococcnm). 

2.  Wheat,  including  spelt  and  rice  spelt  ('/'.  sath'ttni). 

3.  Polish  wheat  ('/'.  Polonicum). 

(1)  Small  shell  or  oiii'-gnniicil  spelt  is  usuall\-  characterised  by  each  of  the  little  branchlets 
of  which  the  ear  is  conipo.sed,  containing  only  one  grain,  whereas  in  the  other  wheats  they 
contain  two  o.  more  grains.  This  pi  i.it  can  live  in  very  poor  soils,  and  in  -tony  places  not 
suited  to  ordinary  whe.it.  As  might  be  expected,  it  does  not  grow  into  such  a  large  plant,  the 
straw  being  usually  not  more  than  from  eighteen  inches  to  two  fe(>t  in  height,  and  the  yield 
of  corn  is  comparatively  small.  Spain  is  the  cliief  country  in  which  it  is  grown,  but  it  is 
sometimes  ciilt'v;ited   in    I'rance,   C.ermany,   and   Switzerland,   principally   in   mountainous 
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Wheat 

districts.  Altlioiif,'li  it  is  now  \in\v  iisfd,  it>  .  ultiva- 
tion  is  of  Krwit  anti(iuity,  as  >li(,\vn  bv  the  fituiiiiK 
of  ^'rains  of  this  plant  in  tlic  famous  lakr  dwrllin^., 
of  the  Stone  Age  in  Switzerland  and  Hnni,Mry 

(2)  iihait  and  Spc/h.  The  spelts  are"an'ionf,Nt 
the  grams  which  have  been  cultivated  from  the 
most  ancient  times,  and  thev  were  tiie  duel  , vnal 
of  Kgypt  and  Greece.  They  were  cultivated  in- 
the  Romans  and  distributed  throughout  the  Roman 
Kmpire.  The  plant  has  decreased  in  importan.  e, 
but  It  is  still  of  great  value  in  the  south  of  Sj.aiu' 
as  it  is  very  hardy  and  can  be  depended  upon  to 
give  an  averagi;  cro])  even  on  poor  soik.  Some  (jf 
the  varieties  of  spelt  have  ears  like  those  of  onlinarv 
wheat,  whilst  others  are  bearded  like  bailey. 

Another   variety  is    the    two-grained   spell,    in- 
quently    known    by    its    (.ermaii    name   <,f   ciniiur. 
Starch  wheat  or  rice  wheat  are  oIIkt  pojnilar  uanio. 
The    ears   are    usuall\-    beardi^d.      Long    kiir)wn    in 
.ultivation,    it   has  also  declined  in   favour,  and  i- 
now    principally    grown    in     southern     (iermanN- 
Switzeihind,   Spain,  Servia,  Italy,  etc.,  as  a  summer 
gram.      There  are  diflerent   races    <lillering    in    the 
colour  of   the  grain,  which    mav  hi-  white,  red.  or 
lilack.     Attention  has  recently  been  devoted  to  this 
.gram  as,  like  the  m.icaroni  wiieats,  it  thrives  in  the 
dry  regions   of  North  America  where  irrigation  is  impracticable 
more  fully  below  in  relation    to  so-called   -  drv    farnung  "     The 
true  wheats,  and  these  may  he  sub-divided  iiUo  four  c  bsse. 

U<)  a,mmon  Wheats.  This  class  includes  all  the  most  valuabl..  kinds  for  makmg  biva.l 
Some  have  ordinary  ears,  others  are  bearded;  the  colour  and  other  characteristics 
of  the  grain  vary,  and  iiimunerable  varieties,  ea,h  with  its  own  nam,.,  are 
distinguished. 

(6)  Ihvarf  or  Hedgehog  Wheats.  These  are  low-growing  wheals  with  verv  short  but 
tuck  and  strong  str.tw  Th,.v  are  grown  on  poor  soils,  prmcipallv  m  the  .Xustriai, 
Alps,  Wurtemburg,  Alsace.   Turkest.m.  Switzerland.  an,l  Chili 

(0  Knghsh  Wheat  or  River  Wheat      .Mthough  ,alled  luighsh  wheat  tins  kind  is  but 
rarelv    cultivated    m    Kngl.uul,  bcnng  chiellv  foiuul   n.  the  cimtn,,  l.onlering  on 
he     h.diterraneau       riie   Hour  derived    from   i,   is    n,„     well    suited    to    makin- 
bread,  and  must  be  inixcnl  with  Hour  Iron,  the  kiu.l  next   menl,o„e<l. 

(</)  Hard  or  Mmt  Wheat.  The  ..ars  of  this  ,ioup  of  wheats  are  furnished  with  Ion. 
biistly  awns.  Ihe  gram  is  hard  and  cont.nns  a  Luge  ,, mount  of  th..  substance 
known  as  gluten,  winch  will  be  referred  to  later,  'hnt  whe.Us  are  most  imporl.u.t 
.n  spam  ami  northern  Africa.  Thev  .,re  ol  speed  „„„,,.,  .,s  vieldmg  the  Iv-t 
Hour  lor  the  prepar.ition  of  m.icaroui,    li.ilian  jjastcs    ,.tc 

curioil  -'bhr''   '.'  '"'"'•       '^"''"-l"";  '''^^  '"^■■"'"■•-  "'■  ""■  ^^  l-^'t  g'-"»P.  iMs  I.Uge.  somewhat  ll,,t.eue,l, 

ns  blue-gieen  ears,  and  the  straw  ,s  often  almost  solid  iiistcd  of  b,.ing  hollow  like  the 
aT;-!  Id  «r"  '"'",■;  ''''^'  I'.'''"^-  '•-  ^'--  •-*"«  f-«"-  -"■  i-v  feet  mgh.  b-.t  onU-  gnes  a 

U  ;?  .  in     ui  ,f  r';      "'".^'"■'■'^^  'r  ^"''''"^•■''  "•  ''-■••  -«i'-^'"l  '"  SP-n.  m  which  .'untrv 
It  is  still  cultnated  on  a  large  stale. 

We  will  now  proceed  to  describe  the  general  mode  of  eaihiv.aiou  of  whe.a. 


wiiK.vr  CROWN-  IN-  son.  MANi-ni;i>  wiril 
i'Hosrii.\ri:s 

This  siihji-.  t  is  (lisciisse<l 
tliird    g:(iu|)    includes    the 
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The  soil  to  wliicii  tin-  larmcr  entrusts  lii.s  suwl  must  j)ossc'ss  (-crtain  (lualitics.  Then  the 
plant  nuist  be  able  to  extrai  !  a  sufhiiint  quantity  of  moisture  from  the  soil,  although  this 
need  not  be  ahunilant.  Clays  and  heavy  loams  are  the  best  soils  on  whieli  tr)  prow  wheat  ; 
but  witii  skilful  farming  and  selection  of  tiie  projier  varieties,  good  har\ests  are  obtained  on 
ligiit  sandy  soils.  If  the  ground  is  too  wet,  the  eorn  hieks  vigour,  and  the  prodlietion  of  seeds 
is  sm.ill.  If,  on  tiie  other  li.uid,  sand  predominates,  tile  ground  is  too  permeable  and  does 
not  hold  the  (luantity  of  moisture  that  is  absolutely  necessarv  for  the  growth  of  the  wheat, 
which  then  thrives  very  badly.  It  will  not  do.  says  tlu>  farmer,  to  accommodate  oneself  to  the 
soil,  but  tiie  soil  must  be  accommodated  to  the  plant.  When  necessary,  its  nature  mav  be 
moditied  by  tiie  addition  of  different  kinds  of  manure,  that  is  to  say,  by  adding  the  elements 

which  it  lacks.     Thus,  it  is  necessary  to  add  lime  to  sandv  soils,  and  as  a  rule  marl that  is 

a  mi.\ture  of  chalk  and  clay 
— is   used    for    the    puri)ose. 
If  one  has    to    deal    with    a 
.soil  in  which  clay  is  lacking, 
very  claye\-  marl  .should  be 
taken.     The  element  that  is 
added  to  the  soil  must  not 
only     modify     its     physical 
nature    by  giving  it  greater 
density,  or,  on  the  contrary, 
greater  looseness,  but  it  must 
also,    by  its  chemical  com- 
position, in(Teasp  the  chance 
of      successful     cultivation. 
Marl      fulfils      both      these 
conditions.       It     sometimes 
happens    that    the    sub-soil 
contains  the  elements  which 
are  wanted   in  the  top  soil. 
In  that  case  the  land  must 
be  deeply  ploughed,  the  sub 
soil    being    brought    to    the 
surface       and       thoroughly- 
mixed  with  the  upper  layer. 
To   put  the  matter    briefly, 
the    essential    elements    are 
(1)  sufticient  but  not  excessive  moisture,  (2)   lime,  and    (3)    the   indispensable  elements  of 
plant   food,  sucli   as  nitrogen,  phosphoric   acid,  and   potash.     These   elements  have   to   be 
furnisiied  l)y  natural  or  chemical  manur-      if  it  is  i)roved  bv  analysis  that  the  soil  does  not 
contain  them  in  sufficient  quantities.      I  hus,  tiie  fundamental  principle  of  a  rational  culti- 
vation of  wheat  is  to  know  the  physical  and  chemical  conditions  of    the  soil  thoroughly,  a 
knowledge  which  enables  the  farmer  to  iiK.dify  its  composition  in  a  judicious  manner.     The 
great  advantage  of  chemical  manures  is  that  it  is  possible  to  give  greater  richness  to  the  soil 
by  the  addition  of  small  quantities  of  material,  but  thev  should  be  used  with  care.     They 
cannot,  however  large  the  quantities  added,  rephu  e  the  'natural  manure,  that  is,  farmyard 
or,  as  it  is  often  termed  in  t!ie  tropics,  pen-manure.     The  latter  is  the  manure  par  excellence, 
improving  both  the  physical  and  the  chemical  conditions  of  thesr.il,  and  increasing  its  water- 
holding  jiowers,  owing  to  the  orga'-c  matter  or  humus  it  adds. 

The  land  on  which  wheat  is  to  be  grow  n  must  be  thorouuiilv  denied.  f.,r  the  plant  is  easily 
choi:ed  by  weedy  growtlis.      llierefore.  wheat  is  usuallv  sown  on  a  held  on  which  a  crop  has 
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KEAI'ING    IN    KLSSIA 

bwn  iivowu  wlii.li  kills  the  weeds,  .-mh  ,ls  hrctniots  or  turnips  in  the  north,  ami  tobacco 
in  the  south. 

Different  plants  have  (hflerent  needs;  one  requires  an  abundance  of  nitrogen,  whilst  another 
takes  more  i)ota-h  o.  more  i)hosph(iric  acid  out  of  ti;e  soil.  Hence  it  may  be  easily  under- 
stood that  if  the  same  varntv  were  grown  on  one  lit  Id  for  >everal  successive  years,  it  would 
soon  have  exhausted  the  element  which  it  particularly  recpnres.  Therefore  different  varieties, 
which  do  not  reijuire  the  same  elements  in  the  soil,  are  grown  one  after  the  other.  This  is  called 
rotation  of  crojjs.  Take  as  an  illustration  the  Norfolk  or  four-course  rotation  :  clover  or  grass 
is  grown  the  first  vear.  wheat  or  oats  the  ne.\t.  turnips,  mangolds,  or  potatoes  the  third,  and 
barley  the  fourth.  Sonutimo  the  farmer  allows  the  held  to  lie  waste  lor  a  ye.ir,  without  sowmg 
or  planting  anvthing.  in  <irder  to  rest  the  soil.  Such  lields  .nc  called  fallow-l.uul.  M.my 
other  lotations  are  pr.ictised.  depending  on  the  character  of  the  soil,  climate,  amount  of  stock 
kept,  and  special  requirements.  The  >oil  nuist  be  m  the  proper  condition,  neither  too  hard 
nor  too  soft.  The  farmer  must  try  to  obtain  the  golden  mean  :  he  must  be  well  acquainted 
with  the  proinrtics  o  the  soil,  with  the  i  limate.  and  with  the  <ai)acities  of  iiis  tools.  Hence 
methods  of  cnltiv.ition  differ,  accoiduig  to  soil,  clim.itic  conditions.  et<-.  The  tilling  of  the 
soil  compri>c>  all  oper,ition>  of  whiih  the  purpoM'  is  either  to  aerate  it.  thoroughly  to  mix  its 
different  elements,  or  to  remedy  its  |)hysical  defects.  The  soil  is  turned  o\-er  with  the  spade, 
the  hoe,  or  tln'  plough  :  it  is  h.niowed  to  break  up  the  clod-,  and  to  put  it  in  better  tilth,  and 
rolled,  if  nei'ess.ii  \'.  to  gix'e  it  greater  lirnuiess.  The  imjjortance  of  the>e  oper.itions  v.iries 
with  the  n.iture  of  tlu'  soil.  ,md  with  the  \ariet\'  ot  the  wheat  grown. 

The  time  when  the  wheat  mu-t  !"■  sown  ,dso  \-aries  according  to  its  kind  and  according 
to  the  p.irt  of  till'  world  where  it  i^  gronii.  (iencrally  s|)eaking.  we  may  say  tluit  wheat  does 
not  thrive  if  the  tempeiatm-e  is  below  about  ?i5  V.  for  three  months  or  so  of  the  growing  period. 
It  is  impossible  to  ti\  a  date  for  the  sowing,  for  that  is  a  (juestion  to  be  determined  by  expe- 
rience, and  varies  greath-  according  to  local  conditions.  The  farmer  must  be  \ery  careful  in  his 
choice  of  seed.  It  is  of  no  use  to  have  gootl  land,  to  till  it  well,  '.ml  then  to  .sow  .seed  of  an 
indifferent  (|Uality.  He  •:,,.  only  expect  a  good  harvest  when  the  grains  are  heavy,  well- 
devehipetl,  and  thoroughly  ripe.     W'luat  to  be  used  for  seed  should  not  be  reaped  before  it  i 
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quite  ripe  and  sIkmiUI  \k-  kcl)t  >|)i,a,l  ,„it  on  ti,      ..  .,  , 

t'>  "''ta,„  >.vd.  wl,„i,  unm'all  'th  ,     nf      "'"  '   ""'  ''V""^  '"  '"""'''''■■     '"  ""'"'■ 

as  .soon  as  the  hanvst  has  b.vn  t„  ■  I  '  f """  ^''""'  ""'  ""*•'*  '■'""  ■"•■  l'"^'  •'^'<''' 

P.-.1  through  th.  u.„n„w.      V  ;  ;      ^  Ij;  "'I'/r'  TW""'     ''"'"^-  ^^'""^  ^"'^  "^^^ 

corn,  h.mvvrr,  ther-  n.av  al.o  h.  .' ,  1    ,       ,  1  ""'  ''^'''^  ^''■'"''-     ^^'^"'^  ^^'it''  '-''« 

'olds  of  the  furrow  whiW.  ,„„.  „„  ,      ;!],,  '^^      ;  ''^l'''  ^ ^^;'   ."-  '-"-^  -.tan,  in  the 

-l.i.l.  ,n„ht  <leveiop  ard  .,,,,,1  the  who     ,      ,  '  "I'T         '""""'  ''"'  ^'"""'"  "^  f""«' 

tlu-  gern.s  w,tho„t  kHhn,  the  ,  .nhr  "        ,         i,,,        I  'T       ,"    "  !""""'   ""-^  ''>'  <l''>t.oVM,« 

tl.on.u«hly  nuLd  bvltnua  ',„■;;  ''';:,:'T  ''    l''""'   ?"^"""   '"    '".1  water   is 
-m,  a  spade  to  ..nai.l..  everv      ,        .Xv       '  ""        '  "'"'•  "''"''  "  '■'"■■•«'■»''••'">•  ^'irred 

This  .nethod  ,s  ehietiv  fcJio^  "I ;'   jj  't:;;;,!;";;:;" ';;;'  ^-''  ""•  ^'-'f"<^''"g  '-i-"- 

«eneraliv  |.taet;..ed.      The  se.-ds  are  .or^.L-  .  ''"'''"'''    "' ''t'"l^'"t    ">    niost 

vitri..l.,irpreferahlvti,e.rai   s    n    '   ,  "'"'  ■';."'""""  '"'  ""l'''''"'  "^  '"PI"-  or  hiue 

«1'"1'  are   too  h^ht   float  on  the  surfav       Z,    ',"" '^ '.'  I''' ''l'''' ™'''''- ''''■''''■  8''^''"^ 

'"■  aeeo.nphshed    little  l,v  htti      f,       ,  V  /  ■'  ''■"""■"''■       ^'"'  disiule.t.on  should 

..«itat>on  lith  a  spa       ^o   "  van        n    "''  '     ""  """'  ^'"""'«''  '^  '^  "■■'■'•  '^  '--tinuons 

^vlu.atissown^.iti:.^,;  d   ^;';;7^^^^ 

whirl,   buries  th..  seed  in  the  m,  I    „    ,-  sow.nK-nurhuu-.  or  by  n.eans  of  a  drill, 

>s  adopted,  th,.  lKn.,.w  is   ....        ,',;:;;,:;  ;:'['■'"';"  ;"^'—     ^Vhen  br„adeast  sow.n, 
1-rs.       Hut    ntanv    «rai,!s  ren.ai       ,h   ';;:;" 'ilij'f  S''^  '"•;'  "'"'"  'T'  -'-'  '"-•- 

i'ici<,.d  up  I.v  hnds.  This„u.ti,.Kiist  .,:;;'  ^'^''''''''^'^    ••■■  '"••"•  ■"■  •^••'• 

^v.n;-h^o;:'i:;.or;:t.r:s'd:iS'*;h-7  rrT"'^-  r"'-  ''■'-'•  -  '-'^""•-  <■"  ""- 

■    "■  .^"d  .ov.,   ,h,.n,  „ver  at  o,,.,.     The  work  of  th,....  latf.r  ULu-him-s  ,s 

fx'rfeet,  and  l.irge  (piantities 
of  seed  ar,.  saved  by  nsinf,' 
them,  ,,nly  about  lialf  as 
nun  h  >(...d  bein,!:,'  r..ipiir..il  to 
sow  an  air,,  witli  a  fjoml  drill 
•I-  wh.n  sown  broadcast. 
111.,  r.i-.n.v  sj)ent  .m  ,,  f,',),)d 
niaihin..  ;s  a.'.'or.lin,!,'l\-  soon 
r(.pai.l. 

On...  th,.  s,.,.d>  h.L\eb..en 
hnried  in  th..  soil,  their 
d..\-..lopnu.iit  bt.yins.  .\b.iiit 
a  lortni«:ht  aft..r  th..  ...wing 
th..  lirst  lea\-..s  ;  ppr.ii  :  ih.ir 
number  iii.-roas(.s,  .m.l  thi' 
lield  l.i.iks  as  il  it  has 
>ud(l..nlv  be.-om,.  ,i  m(..i.low, 
W:t::  aiTc  r.n.i  lii..u.  a  bar.. 
sl)ot,  wii..r..  f.ir  some  ii.,is.in 
or  oti  T  tile  wh..at  is  lat,.,  .,r 
()erlia])s  .|.n.s  nut   .ippcar  .at 
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all.  Tlif  yoiinR  jjiant  con- 
tinues to  {,Tow  witlioiit  any 
rlicck  until,  witli  aiitinnn- 
sown  wliLMt,  tlic  fro>t  sets 
in,  and  cdntinucs  ag.iin  as 
soon  a>  tliat  is  over.  If, 
lio\vc\tT,  tilt  frost  is  too 
si'vcif,  tile  wiicat  (lies  and 
till'  faiiiUT  is  ohiificd  to  sow 
stiinni  r  wlicat  in  March. 
A).;,iin,  durinf;  winter,  tlie 
roots  may  be  laid  bare.  The 
wlieat  soon  dies  if  this  state 
of  tilings  is  not  reinedied  In- 
roilinfj,  wliich  again  makes 
tile  soil  hard  and  Hat. 
Sometimes,  also,  the  corn 
comes  up  ble.iclied  or 
in  a  cold  spniif,'.  and  very  thin  li(|uid  manure  or  nitrate 
oon    its    benelici,!]    inlhiencc  will   be  seen,  and  the  corn 


yellow.     This  is  often  the  cast 
of   soda   should   be   added.     \'ery 
regains  its  vigour. 

But  other  |)lants  besides  the  corn  take  advantage  of  the  nourishing  elements  with  which 
the  soil  has  been  enriched,  and  if  left  alone  would  soon  grow  up  so  luxuriousl)-  as  to  stitle  the 
wheat.  To  get  rid  of  these  the  Held  must  be  thoroughly  weeded  ;  when  the  wlieat  has  been 
sown  broadcast  this  must  be  done  with  the  hoe.  but  when  it  is  sown  with  tile  drill  the  weeding 
is  done  with  a  horse  machine. 

This  rough  outlin<'  indicates  in  ■■  general  way  tile  metiiods  adopted  in  sowing  and  growing 
corn,  but  tli<'  details  vary  accord  4  to  the  country  and  to  the  extent  of  the  fields,  although 
the  object  aimed  at  is  always  the  same.  On  small  farms  simple  ploughs  are  used,  but  on 
tlie  huge  farms  of  the  United  States,  .\ustralia,  Canada,  .\rgentina,  ploughs  cutting  eight  or 
even  as  many  as  twenty-four  furrows  at  once  are  employed.  These  are  either  drawn  bv 
animals  or  by  steam  power.  The  tilling  on  these  large  farms  is,  oi  course,  done  less  carefully, 
but  much  more  quickly.  The  sowing  is  carried  out  with  ten  or  twent\-  machines,  and  a 
whole  arm\'  of  farm-hands  work  on  the  fields.  Everything  is  done  quickh-,  and  the  often 
still  virgin  soils  are  so  rich  that  the  harvests  are  abundant,  and  all  those  precautions,  which 
are  necessary  elsewhere,  need  not  be  taken. 

The  wheat  shoots  up  under  the  intluence  of  the  alternate  nun  and  sunshine  of  the  spring. 
finding  in  the  soil  and  in  the  air  the  elements  necessary  for  its  growth.  .-Ml  the  nourishment 
accumulated  by  the  roots  or  .■laboratcd  in  the  leaves  mounts  to  thi'  ear  and  is  devoted 
to  the  development  of  the  grain.  When  these  lia\e  acquired  a  certain  fnniness,  which  the 
farmer  often  judges  with  his  fingcT  nail,  the  corn  is  ready  to  reap. 

The  farmer  does  noi  always  wait  until  the  wheat  is  ripe  before  he  reajjs  it  :  mowed  while  it  is 
still  green,  wheat  makes e.xcellent  fodder,  and  in  some  countries  isgrown  solelv  to.  this  jmrpose. 

The  imijortance  of  the  different  agricultural  processes  included  in  the  one  word  "  harvest  '" 
varies  with  the  extent  of  the  f.irms.  The  tools  used  are  not  the  s.ame  everywhere  i  here  men 
and  women  wii'ld  the  simplest  kind  of  reai)ing-hook,  while  children  follow,  gather  the  haulms, 
and  spread  them  out  on  the  lic^ld  to  dry.  This  is  the  harvesting  of  small  farmers,  and 
this  same  method  is  also  followed  when  the  wheat  has  been  laid  Hat  h\-  wiiul  or  rain.  .More 
frequejitly  the  reaping  i-  done  with  tlie  scNthc,  which  w^rks  more  quu  ki>   and  iieatU  . 

If  the  extent  of  the  fields  and  the  farmer's  means  allow  it,  reaping-machines  are  used, 
which,  drawn  by  horses,  cut  down  the  wheat  oxer  a  breadth  of  about  five  feet  everv  time.     The 


WMmm^Mm 


Wheat 


11 


more  perfect  m.rl.ines  exist,  u  ■  o  '  ^  TT'\  '"  "  m  "'?"  """  ^'""^^^"^-  '^"'  ^"" 
immense  .onHu.ld'  .,f  £^^\X.Z^\u    V'"  "  ";"'"''  '"  ''''"■  ■"' ''  •""■'"'"•     *'"  «'-• 

twentv-four  to  f„itv  horses  triv..!  tl,r  "  ^ '"l'"^"  "'^- ■ '''l^'l  liar\v>ters,  wliicl,,  drawn  hv 
feet  u^d..,  reaping.  Hi^^;;^,;;  ":';'''•  '"""^  "^  '■"^"'  '""'"«  ""»  '  '-^  "P  to  twentv 
it  leaves  belnnd      Por    Efc  J^    .      :":,S7"";''  ";!"'"«  "  """  ''•'^-  "  '""K  1-  -f  wl.ieh 

must  be  thoro  ;      r   ^     ;  if  l"  "7         r^"  "'/""  '"■'  "•■  •"  ""•  "'■"•  ""^  "-  ^'-ves 

and^raw  to  f.in..„ta;,d;;;,;:^r;l;'!;:;i;:;r^'" '''■•''  -^  ''-••'"'-•■  -''"''  -'->  '-ti.  .om 
p^v^IS^vl;;:■^i:a:.:M;;;J;i;;s^I;;'^     ^'-7  •--  •->  ta^en  to  the  ...„.  a 

are  left  on  the  held.     The  pict      ' on      7^     H  '""T  K'"^'^'  '"  ''"""'  ^'"''  «'"""  ""'  -'^^  "''i^'' 

not  u:;;;;"i;r^rrs. '';;--  ;;;■"  r  ?'• '-  ""■  ■■^■^^  "-'■'-■  -  -  ^^  ■-'^  th.  is 

•.arvest.  -That  ,,art  of  t  "  p  wbic  Is  i  be  ut'J  '""i  '""  ''"  '""'  ""'"'"'■■"^•■y  ^^tor  the 
tl>oroughly  ripe!  and  .t  is,  af  :S  ^hlitJlC""'  "  '''''-'  '"'''  "*""'^"  '^  "^^  ""- 

come  down  at  reguCtZ^^^  \^Zll  '""'/"  "T  '"""'""•  ""'  ""  ^''^^  ">^-  "-'^ 
surface,  the  wheat  is  turned      t   -    t  '  '"i""'  '"'■''  ^""^  "'^^'^'"^^''  ""*  ^'''"'  the  u,,per 

and  is  ver.'  exlvms   nl      '  n  threshing  renewed.      This  work  takes  a  long    ime 

energy,  aftiieW^',;^::"  rid  f^l^hf"'  ^-  "'--"^^---^  ti.  thr^herV 
this  way  the  straw  is  less  damS  tn  w.  n  .;'""';  '"  "''^''''  ""'  '■'"■"  '^  ^'"■^■^''^'''  '" 
accc^nt  such  straw  is  pre';:::j^;::/::;^,^;';;;,:;;r'''"«^^^  -^    -'^-    -cl   on    ,„s 

is  s^Ld  rttt;!;;™.:;^: "'"""  "'"^' "  ""^''"^  '^  ''^^""^^■"-  -^  ^""-^  '•^>--  -^ '-"- 

m  the  middle  stands  a  poh 

"ith    a    leathern    strap    at-      j  1 

tached.  fastened  at  the  other      '  -  ' 

end  to  a  couple  of  horses  or 

oxen,  which  draw   a  loaded 

cart    with    notched    wheels. 

The  animals  walk  round  as 

in  a  circus,  and  in  this  wa\- 

the   strap   is    wound    round 

the  pole,   becoming   shorter 

and  shorter,  so  that  the  cart 
describes  a  ",piral  course  on 
the  barn  floor,  until  at  last 
it  has  been  over  the  whole  of 
tlie  corn.  This  method  is 
more  successful  than  that 
with  the  fluii ;  it  is  practised 

tlspiatllSUl  WIVNOWINC;    CORN-    IN-    INDIA 


^H^MTfJTT'tSa'f 


i; 


The  World's  Commercial  Products 


as  a  mil'  in  < niti.il  luirnpi',  in  Spain,  .md  .il-»i)  in  Al^fiia  and  in  I'-KVpt.  S'lniutinifs  the  cart 
i-i  rt'placi'd  1)\-  i  !n,in\->i(lcd,  Iumw  mllcr.  Wlicit  is  soini'tinii'^  tincslicd  by  driving  liorsos 
<ii  iiHilcs  ini  implcs.in  funrs.oriii  sixes,  ni^jrac'nally  l<'ssi'ninK(irili's.  ovrr  tliu  barn  Hour  on  wliich 
tiiL'  wiicit  lias  lucn  >priM(l.  Tiii>  is  .1  \iry  ad\aiitaKfiius  nu'tliod  as  regards  the  grain,  but  it 
lias  its  disadvantages,  n.unely,  that  the  ears  and  h. minis  are  enislied.  and  th.it  tlie  harvest  is 
soiled  h\-  tiie  aniniai>"  e\(  renients. 

In  (  hina  the  seed  is  separ.ited  fniin  the  str.iw  in  a  \ery  peeuliar  manner,  namels',  by  means 
of  large  loiks  or  combs,  and  suhseiiueiitlv  spre.id  ont  on  mats  to  be  further  trodden  out  with 
the  feet.  The  seed  is  then  uiiniowed  .uk!  sifted.  The  winnower  is  a  kind  of  flat,  two-handleil 
h.isket.  The  (iirn  is  thrown  n|)  .md  eanght  ag.iin  to  get  ont  th"  c  jiaff  .and  the  fragments  of 
str.iw.  The  mechami-.il  winniwnig-niaehine  repl.ues  l)otii  the  winnower  .md  tiie  sieve,  and 
the  seeds  .111(1  otlier  siibst.iiK  es  whirh  are  hgliter  th.iii  the  grain  are  driven  out  bv  the  aetion 
of  till'  f.iiis. 

A  modern  c|e\iin|)iiient  of  tlii>  nietho.l  i,  f.iiind  in  the  rombmed  >tiipper  .md  thri'-her,  an 
.\iistr.iliaii  iii\iiition  wiiieii  d.ites  from  .ibont  tiie  \e.ir  18S;i.  .\  pii/e  h.id  jirevioiisiy  been 
ottered  in  South  .\iistr.ilia  for  a  m.ieliine  wlm  ii  would  strip,  eleaii.  and  bag  the  eorn  in  one 
o|)er.ition,  but  witiioiit  sueeess.  In  18SH  the  X'ietori.m  (io\ernnient  made  a  simil.ir  otter, 
and  the  machine  to  which  the  lir^^t  pi, ice  w.is  aw.irded  piilh'tl  or  stripped  the  e.irs  from  tiie 
standing  wlie.it.  .md  li.ir\-e>te(l  tiie  gi.iin  at  the  r.ite  of  about  an  .icre  ])er  hour  when  drawn 
by  three  liorso.  The  str.iw  is  not  cut  at  all  by  this  machine  but  left  standing  in  the  held. 
In  1885  anotlier  somewhat  similar  machine  was  invented  in  \'ii  toria.  and  a  third  has  since 
been  made  in  Canada.  These  mai  iiiiies  are  in  gener.il  use  in  .\usti,ili.i.  and  have  recently 
been  introduced  witii  considerable  success  into  Argentina.  They  pass  through  the  t'leld, 
stri])j)ing  the  heads  trom  the  st.ilks,  the  heads  are  threshed  and  the  grain  sifted,  cleaned,  and 
passed  out  into  bags  much  as  in  a  modern  threshing-machine.  Si)ecial  conditions  are  neces.sary 
for  these  strijipeis  to  work  siicces.4ull\-.  To  insure  the  best  roults,  the  wheat  must  be  dry, 
(piite  rijie,  .and  free  from  weeds,  es]>ecially  from  thistles.  Where  tliise  condition^  are  realised 
the  cost  of  harvesting  is  estimated  from  one  li.df  to  one  (piarter  of  that  with  a  binder  and 
thresher.  They  are  not.  however,  likely  to  superseile  binders  altogether,  although  most 
\alual)le  when  they  can  be  used  to  ad\,intage. 

Threshing-machines  i oiisist  essentially  of  rapidlv  revohing  drums,  provided  with  b.irbed 
be.iters,  made  of  hard  wood  ;  they  are  worked  either  bv  animals  or  by  steam  or  other 
|H)wer.  The  be.iters  strike  the  ears,  with  which  the  machine  is  fed,  with  great  force,  the 
rex'olutions  of  tlie  drum  sometimes  amounting  to  8(K)  a  minute.  Two  kinds  of  threshers 
may  be  distinguished,  those  into  whicii  the  haulms  ha\e  to  be  put  perpendicularly  to  the 
axis,  and  those  where  they  lia\e  to  be  pushed  in  parallel  to  it.    These  machines  are  continually 

being  improved,  and  not- 
witli>t.iiuling  the  speed  ,it 
which  they  work,  they  per- 
form their  task  very  well. 
Thev  also  winnow  and  sift 
the  grain.  se|).irating  the 
corn  from  the  chaff,  and 
eliminating  other  seeds,  sort, 
gr.ide.  .md  b.ig  the  grain, 
while  the  straw,  kept 
back  by  nets,  glides  towards 
a  binder,  which  aiitoma- 
lic.ilK  g.aiieis  il  into  bun- 
dles. Sometimes  even  an 
THKKSHINC.  IN  1NDI.\  elevator  with  hooked  chains 
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mdurts  till 


inilli-  til  llif   >iiiil 


iTi'   iiii'ii    ;iti'    buildiiiK    tlif    str.iw-rick,  or 


stroti)^ 


Liirrcnt  of  air  l)li<\\>  tin-  -.tiau   tn  the  tup  ■>!  tlir  i 

t  kii 


In  North  aiui  Soiitli  AiiniiiM,  Australia,  and  Russia,  •aIuti-  tin'  v.iliir  nl  tlic  straw  is  vi-ry 


small,  the  ••n>{iiiis  witli  wlm  li  tlu'  tlircslurs  arc  worked  are  ti-d  with  it. 

Siiinc  vi'ar>  ahi>  lrar>  uitf  rxpri-sid  that  in  the  (oium'  iI  .i  i  oinparativrlv  short  liini-,  if 
the  ;)ivsi'nt  nipid  iiurcisc  m  tlu'  uhi-.it-<Mtinj,'  p.  opi.'  of  tln'  world  rimtiim.d  willmiit  hfiiij,' 
I  "untirl).daiin-d  hy  tin'  opi-nm^i  up  of  mw  whi  it  liilds,  or  of  ,in  iiutimsiiI  ynld  troin  tin; 
ixisting  litlds,  .i  wiuMt  lammc  would  cniUc.  Oiif  w.i\'  ..f  iinrrasiiiK  the  ana  under  wheat 
would  he  hy  hniiKniK  into  i  iiltn.itioii  l.iiuls  \,hi(  li  do  not  ,ippe.ir  .it  tirst  si),'lit  suited  tn  this 
I  rop,  Niii  h  .i>,  fill  ex.iiniile,  the  iininenM'  ti.nt  of  eountr\   known  as  the  (ireat  Plains  region 

of   the   United  St.ltes  of  .\niel  |i  .1.      Tile   I  lil'f.lll   111    this   region   IS   lisu.iltv   low,   |)erh.lps  .ihoilt 

twelve  indies, ,111(1  irregiil.ir. ,iiid  iliis.niiiihined  with  f.;re.it  lie,it,nMke^  the  nmditions  unsiiited 
to  many  ordiii,iiy  i  rops,  .uid  had  ii.irvest-.  often  result.  Miuh  of  this  I.iikI  would  K've  excellent 
sields  if   it    I  oiiid   he   irrigated.     This,  however,  is  in  many  lasr-.  .ih-olutely    .npossiiile,  or  if 

pii-^ihie    the    ii-.iilts    would    not    justify    the 
exjielise. 

It  has  heeil  ohserve  1  for  some  time  tll.it  some 

iif  llie  I  iriiiers  could  j^ct  ^' 1  i miis,  wh.itever 

the  season,  ,iii(l,  in  p.irticular,  Russian  iarmers 

Were    very   >iiccessful.      This  was  due  to  the 

tr.iinmt,'  they  h.id  ii.id  in  lif^htiiiK  against  the 

(old  winters  and  drv  summers  of  tiieir  native 

lands.      Much    of   the    \.iliiahle    Kiissi.in   hard 

wlie.it     is    produced    in    localities    where    the 

temperature    ranges    from    extreme    heat    to 

e.\tieme  cold,  .ind  the  rainfall  is  low,  perhaps 

■tr—-^.       .      mma^  i     ■  k  twelve  to  lifteeii  inches,  or  even  less. 

^Bl    "'"  *  I  /  ^'w  .^^m  lir^  '^'"'    ''^'"^'*''^"    f'lrmers    hroiif^ht    with    them 

^^^.         2        Jdff^  K^L  ~  their   stock    of    kuowledf,".',  and    l)v   adapting 

their  methods  to  the  eoiulitions  prevailing  in 
the  dreat  Plains  W'lc  :ihle  to  ohtain  g(j(xl 
results,  often  when  the  crops  of  their  neigh- 
hours  cultivated  on  similar  soil  ,ind  under  the 
same  climatic  conditions  were  ruined.  Con- 
siderahle  attention  IS  now  heing  given  in  the  United  States  to  these  legions,  and  "Dry 
Farming"  or  •' Cultivation  in  Semi-arid  Regions"  is  much  to  the  fore.  It  is  not  .iltogether 
novel,  hut  rather  tlie  adaptation  to  American  conditions  of  plants  and  methods  successfully 
employed  for  a  long  period  in  the  hard  chnwtes  of  parts  of  Russia,  sudi  as  Astr.ikhan,  the 
("rinu'.i,  Turkestan,  etc. 

The  hest  kinds  of  cluat  for  tiie-e  dry  regions  are  the  "  hard  wheats,"  wiiich  are  extremely 
resistant  to  drougiit.  (ihirka  wheat  largely  exported  from  tile  Volga  region  of  Russia  is  a 
good  red  >priiig  wheat  of  this  cla.ss.  .\notlier  Russian  wheat  from  the  Crimea,  has,  under  tlio 
name  of  "  T  urkcv  wheat,"  been  cultivated  for  some  twenty-five  years  in  Kansas  and  other 
states,  and  has  caused  a  large  increase  in  the  wheat  area  as  it  can  be  grown  in  places  where 
the  severity  of  the  winter  rendered  wheat  culture  iiiipossiI)le  with  ordinarv  varieties.  Still 
hardier  varieties  will  allow  cultivation  to  be  even  more  widel\-  extended,  and  steps  are  being 
taken  to  introduce  such  into  the  States.  Kliarkoo  winter  wheat  is  regarded  as  one  of  the 
hardiest  kinds  and  likely  to  witiistand  the  winters  of  South  Dakota  and  -Minnesota. 

Fr.r  n-sistunre  to  drought  as  oi>posed  to  culJ  the  hardiest  wheats  arc  the  macaroni  wheals, 
which  thrive  in  eastern  Russia,  Turkestan,  and  Algeria  under  conditions  which  Mr.  A.  M. 
Carleton,  who  has  investigated  them,  calls  arid  rather  than  semi-arid.     These  macaroni  wheats 


A  SIMPlE  w:nnowin(.  .vnd  SirTI.Nl.  M.\CHIM-: 


RhA..,.vr.    ON    A    SMALL    KAHM 
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iri'  .iKo  v.iv  r.MM.iiit  \«  nwt  .ui.I  ..tlin  <Ii..m..s.  .ui.l  tli.v  ^;l^.•  lir.ivy  yi.'UU.  h.i  m^tun.  r,  iii 
S.M...11.  ..f  «.'"  'l".ni;ht.  m.i..ipi.u  wIumI^  m  tl..'  St.itrs  li.iv  Kivr.i  twuv  .iiul  f-mr  tinu's  tlu- 
,r..p  ol  ....liM,,i\  wh.Mi  .111.1.1  th.-  M'u.'  ...luliti.mv     Tli.v  .ii.-,  Iicw.'v.t.  li,.t)lr  In  1h'  kill.'.l  In 

rol.l,    .liul    -u    111    m..l.V    I. IMS    ,,m    nlllv    U'    HV.I    .is    s|111I1K    wluMtv 

ll.iviiit;  ol.i.un.d  >.-.M  ot  til.  iiKlii  '  1.'^-  "I  ^^li'-''  '»  '-  '■'*s.'iitul  t.. .  iiliis.ii.'  It  u.i.l.  1  tli.'  U^t 

rcii.htlMii.     .11.1  ,ill  tlir  skill  .111.1  ,.lt.iltl..ll  "I  th.'  f.irm.l   l>  III  this  .as.'  .Ill.rt..l  Ic.  ...tlMivillK 

the  M11..II  .|il.LlitltV 1..1MUI.   Ills  l.ili.l  I.'. . iv.>  .IS  Mill.      Til.' .  at.lllMl  prill,  ipl.^s  .ir.'  t..  Ii.iv..  tlu- 

Mil)s..ll  w.ll  ••  p.i.  k.'.l  ■'  t..  h..l.i  .ill  II..'  iiMisttii.-  p..>sil)|,.,  .111.1  I.,  k.'.p  .ilx.v.'  this  well  ,  ..iiip.i.  t.d 
sti.itiiiii  ,1  l.v.i  ..I  I....S.'  .Mith.  Till'  l.-s.'  .'.Hill  pr.'v.'iits  tli.'  |..ss  .,(  w.it.i  hv  .•v.ip.,i.iti..ti.  .iti.l 
<-.ir.'  is  l.ik.  11  n'p.'.il.'.ll\  t"  l...iin«  Ihis  |..p  l.iy.l  .it'.T  .'V.rv  sh.iA.r  of  r.iiii.  M.i..ir.mi  wli.'al, 
.•iiiiii.'i.  iii'l  .ils.>  olli.i  ..L.tls  tliiiv.  w.'ll  uii.l.r  tli.s.'  ...ii.liti.Mis,  .111.1  nwv  l.HK.'  l.tiinis,  as 
iiiu.li  as  tliiilv.  I.>itv.  iiiil  .A. 11  M1..II'  l.iish.ls  p.r  .uif  Imiiih  i..  ..nl.'.l.  I'i..i«'tlv  .l.'V.'l..pc.l, 
tlu-  L'siilts  III  tl  pi.ii  II..'  will  l»'  \.'iv  lar-r.'.i.  lung,  .is  lli.i.'  ai.'  .'ii..ini.iiis  .ii.'.is  iii  the  St.it.^s 
.il..ii.  suit.ilili'  I..I  tills  tvp.'  .'t  .  iilliv.iti.iii.  Init  ..11  will.  Ii  ..r.linaiy  wli.'ats, .  iiltivat.il  on  ..i.lin.irv 
liii.s,  .  mil. I  ii.it   pKssibU    tliri\.'. 

Til.' str.iw  .il  uh.'.it  .'\.«'ls  .ill  .nli.'i  km. Is  ..I  sli.iw,  li..  aiis.-  it  is  iiiii.  Ii  stioiiK''!.  Hi-, 
th.r.li.ii'.  I)V  II. >  ni.'.iiis  .111  iimiiip.irt..iil  pni.lii.  I  ..I  tli.-  wli.at-li.irv.st.  It  is  iisr.l  ii.i  x.it- 
iiiK  .  Ii.iiis,  ,111(1  stulliiif,'  sir.i\v-iii..tti.'ss('s,  Willi.'  str.iw-.,irp.'ts,  striiiK'.  Ix'.'-liiv.s,  b.isk.ts. 
ami  otlu'i  ol.j.'.  Is  ..I  \\i.  k.'1-w..ik  ,in'  tiia.l.'  (i.>tii  it.  Tli.'  Ix'aril.'d  wh.'.it  ..f  Tiis.'uiiy  is  oft.'ii 
cultivated  .sp.-.  i.illv  Un  its  str.iw,  ..I  wlii.  Ii  hats  ..i.'  m.i.l.'.  M.ii.iMlly  known  as  I-.'^liom 
h.its,  aft.'i  til.'  pl.i..'  ..t  .'XiM.it.     Slr.iw  is  ..Is.,  iiscl  tor  lli.il.  hiiii;  tlu-  n.ofs  ol  ...tt.iy.'s  aii.l 

b.iiiis.  ,11 

Wh.'.it  straw,  usii.illv  iiiix.il  with  .ith.i  t.io.l  or  with  th.' wh.-.it  kluii.  is  ,i  us.tiil  l.i.l.l.r. 
Straw  that  has  s.rv.'.l  ,is  liit.  i  lor  li..isis.  pi^s,  or  ...ws  iiiak.s  .'x.  .lU'iit  nianiir.'. 

Wh.at,  .ift.T  it  h.is  l«'.'ii  si'p.ir.it.'.l  Inmi  tli.'  .ars  as  w.ll  as  wli.n  it  w.is  still  in  llifni,  has 
nunuroiis  .•ii.ini.'s.  W.'  imni.'.liat.ly  think  of  rats.  mi. .',  .iiul  liirds.  Mut  tli.T.'  arc  in.iiiy  mori- 
(jiiit.'  as  injiirioiis-siiuill  animals  sii.li  as  w.i'vil  urilbs.  win.  h  p.iutrat.'  iiit.i  tlit.orn.  .iii.l  hv.- 
and  miilliply  in  it.  To  tiiuird  against  tli.'sc  .inimals,  tirnily  hiiilt,  w.ll-v.iitil.il.il  h.iriis  .ir.' 
want.'d,  without  any  lissuivs  .ir  .liinks,  m  wlii.  Ii  th.'  small  [H'sts  miRlit  liido.  It  is  pnf.r.ihlc 
not  to  ii.ivi'  a  w.iodin  tlo.ir  Imt  on.'  .if  .-.'iii.'nt,  and  th.'  w.ills  should  also  I).'  ..iiii.  ■•  I  up  to 
a  .vrtaiii  height  ;  th.'  air-h.il.s  in  th.'  r.i.if  shonl.l  be  pr.it..  t.'d  with  wir.'  l.i  kt.'p  birds  .ml. 
After  all  th.s.'  pie.-.iiilions  li.ive  b.'.ii  taken,  th.'  .'.iin  may  !).■  s.if.'ly  h.ap.'d  up  in  th.'  barns, 
but  not  liifjli.r  than  ab.iut  two  fi.-t.      Now  an. I  th.n  it  shoiilil  b.'  turn.-.l  over  with  a  sp.i.l.'  U> 

air  it. 

Large  industrial  linns  wlii.  h  must  have  ro.im  to  store  e.iiisid.r.ibl.'  .lu.iiititi.s  of  wlu.it  lia\.' 

iron  rooms  for  the  piirpos.'. 

'        ,  I        in  wlii.li  th.' .levelopm.nt  of 

li.'at  is  ]irev.'iit.'d  by  m.'- 
I  hani.al  stirriiif,'  aii.l  prop.'i 
ventilation.  In  .\frica  and  in 
Asia  the  wheat  is  sometimes 
k.'pt  ill  subterranean  siloes. 
These  sil.H's  are  pits  .)r  vats 
duf,'  out  in  the  s.iil,  which  is 
\'ery  tirm  .iiiil  dry  by  nature. 
.11  tluy  arc  impro\ed  by 
c.iatiuK  them  with  cement  ; 
their  dim.'usions  are  some- 
tinu-.s  cuiisidi.-iabk-,  and  t.- 
these  the  farmers  take  tin 
THRESHING  WITH  OXEN  Rraiii  that  tlicy  luivc  Hot  s.iUi. 
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I'liirciiiM,    uilli    ,i\|  \ 


:;:;:ti:^'.T.:;::l;:;;':;;:;:::;;:,^;:-::- 

S-s:::;;::-;;;;-- 

;;!'-,  „„H.  s,.,.ti,  „f  K,...„  „  „.,„,, ,,  ,„,...,.  .u,.i  .lu.  po,  ;:  ;^:r,i,.,,  of 

it>  activity  to  th.'  ix|»,rtatiuii  ,,|  ,,„,i,  '  '^     "     '    "    "' 

WiMMt  is  uscl  f,M  ctlKT  ,M.riM,>,.>  l,rsi,l,.,  h, ,  ,H l-i„a k,,,;;.      In  tl,.  UHlu^tri  ,1  w..rl,l  ,t   ..I  ,v 

=;/;;;:r::i:;::;;'':-:r;;;::;;;:;:v^:;:;:;;^ 

mil  f;  ■:";    """"'  ''7'r  '■"  ■■  "■""•"  ^"■"^■"  '■■  '^'-  '"•"'-''  -'  -  lun  >,!!;: ,. 

.m,I  l,tt..r  tlu.|nv..nt,o„of  tlu.uat,nn,ll,,ml  tl„.  unulmill  ,v,ln,v.l  ,|.,.  lal,„u, 
.Jin,   ri'in'  ^•'■'"''K'"  ^'"-  '■""""•^-  "'--'I  .itiur  In-  ua„  ,■  ,„   in   .l,i.  u.n.l.      K,„  tlu- 
"  \        ;                ;         m"  '"'^'"r^'l""  "■'"'  """   '"^  van,.,,  a,v  i,„w  fa„  ,l,..,.p..ann«.  .v,.,,  ,n 
tli'^  .\.tl..Tlan.l>   wl„T..  th..y  ns,.,l  to  hr  „„r  of  tl,..  ,  lurf  ,  hara,  t.TNti,  .  „f  il„.  lan.l.r  u  ..       I    ' 
nininng  water  of  a  brook  or  a  sn^all  ,..  r  ,>  a  ,n„r,.  n.^ular  inotiv,-  vr  t   Ln      .Z-' 

^:;uni;vra^  "■  'r"r  »"-•'••'  -"  -''-"  --^^  ^>y  ...'.ms  of  nniis,:;,::  ;•■  „ ' 

I'.imo.  rii..  ...„trr  of  tins  .tonr  is  pirnvd  l,v  a  hrm  mm  or  >tr,  1  l.ar  \vln,  1,  „  tl„.  n.vot 
•'..  wln.h  a  scvon.1  niilMoiu..  r.M.ml.lin«  tl,-  nr>,,  (n.W  tnrn.  I^orn..,  L,  ,  ill  o  ' 
wa.  .n  oiu.  PK.C..,  hcnvn  out  of  a  v.v    har.l    kn,.i   of  .ton...     Th.-v  are   now'  ,ft  ^     -a"  f 

gr.nd  and  sand,  and  are  of  an  extraordnuu    decree  of  hardne..     A  sene.  of  radj  t.    l  s 
.N.isa  rule    e„t  out  in    the    surfaee.    of,),,.    „„lNto„,...  „,   ..h,,  I,    the    meal  .-ol     ■  . 
dnu.  away  from  the  eentre  l.v  the  n.volvni,  motion  of  the  upper  >tone  :   u     1  v       ■  1^ 

C.f ':"";;"'■  f"""'  ^"  ""^"-  ''■'"■"■  ^^^''  --■"'  I'--  "f  -ill't.mes  ,n  one  mill  :  ,^,e  d,!;  o!; " 
ohr,in'fl      1  ?  "'  ""''  '';'"  '''"'■'■''  '""'  ''"'  f<'-'"''"'K  '-^  repeated  s..v..ral  times  in  onler'to 

bta  n  tl le  largest  quantity  of  Hour.  The  number  of  small  nnller.,  is  lu.eomiuK  Kss  and  less  •  the 
stnall  mills    are   gradtialU-    i^emg    replaced   by   large   factories   where   tons ',f  ^c^a^rd^Ii; 


*^rt4k^ 


^.1^^ 
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grotmil  to  iiicil.  In  l.ii;,'r  t'.i' tinir-.  niill>li>nr^  .iic  K'pl.u cd  by  rc\iil\iii;;  >tr(.'l  lolli-is,  wliidi 
|)ulv(ii>r  the  ciiin.  'i'lii'  iii.irsih  i^iniiiHl  roiii  ]),i>^c's  thinii;;!!  sc\ri.il  iitlicr  iiiaihiiics, 
wlicic  II  is  Imltcd  ,111(1  >itli(l.  in  oiili  |-  tci  M'paratu  tiic  iiiral  iiiiii[ilctrly  fidin  the  bv.m.  Tlio 
liiml  j)aii  III  n-Mihiiii;  inllii.-.  tlirmi^li  \vhi<li  tlic  l)raii  is  pasx'd  to  ;,'i't  out  tiic  last  paiticlcs 
of  lilcal  arc  iiiadc  ot  |io|-i  i  l.iili.  riiii>.  llir  \M  irk  iit  tlii-r  fai  tiirio  consists  in  siicc  c>-~i\c  or 
altcrn.itc  ynndiii,!,'.  lioltiiii,'.  and  sillinj;.  i'lic  lloiii  obtained  by  thi-sc  jirocoscs  has  attained 
an  alnio>t  incredible  ])iirii\-,  and  is  conii'letcK  lice  Inim  all  foreign  elements,  sneh  as  (ln>t, 
Kerins,  or  br.iii.  The  lloin  n>c<l  lor  the  l-'niii  h  ' '  pain  deluxe""  is  oi)tained  from  a  special 
kind  of  hard  corn. 

In  addition  to  bciiii^  used  for  different  kinds  ol  leavened  bread,  of  wliicli  we  sli.dl  s|>eak 
later  on.  wlic.it  is  emp!o\-(i.l  for  ;je\'<'ral  kinds  of  iiiilea\-ened  bre.ul  :  siicii  as.  for  instance',  the 
inileaveued  brcid  which  the  Jews  c.it  .it  the  I'.issover.  ilie  wafers  of  the  komaii  Catholics,  etc. 


RE.^PINi,    IS    PEKSI.A 

Several  sorts  of  baby-food  are  also  ]irepaied  out  of  tiour,  and  pastry  and  fancy  cakes  ;  and  then 
there  are  different  kinds  of  rusks,  and  numerous  \'arieties  of  dry  biscuits. 

A  great  deal  of  wheat  is  also  used  for  the  preparation  of  ])astes.  These  are  made  of  the  hard 
macaroni  wheats,  which  mntain  a  high  proportion  of  the  sticky  gluten.  Macaroni  and  other 
pastes  are  made  from  semolina,  the  small  rounded  grains  into  which  the  hard  wlieats  are 
broken  up  instead  of  being  ground  into  the  tine  |)owder  of  ordinary  Hour.  Tin  c  pastes 
are  coininonly  called  Italian  or  (ienoese  pastes,  and  are  known  to  the  French  as  "pates 
alimentaires."  They  are  dry  and  have  different  forms,  and  are  used  in  puddings,  soups  and 
ragouts.  The  best-known  of  these  ]i,istes  are  \ermicelli  and  macaroni,  which  are  made  by 
forcing  the  semolina,  kneaded  with  water,  through  small  cvlinders  or  pijjes,  whence  it  takes  a 
tubular  forni. 

These  small  tubes  are  manufactured  in  enormous  (luantities  in  large  kettles  ;  a  great  many 
holes  are  jiierced  in  the  bottoms  of  these  kettles  ,ind  the  tliickiie.ss  of  the  tubes  depends  on 
their  diameter.  In  order  to  make  the  macaroni  into  tubes,  that  is  to  sav,  to  make  them  hollow, 
steel  wires  in  the  form  of  a  U  are  passed  tiirough  every  two  holes,  and  inside  the  kettles  all 
these  wires  are  connected  with  one  another,  to  keep  them  exactly  in  the  centre  of  everv  hole. 


Wheat 


rRIMITlVi;    HAKKKY 


tli;iil    alK 

kind  of  food,  ...ic,.„..p,.,K.  ,.,,.«,,,,;.  JrL 
l.-twcen  the  d,ff..n.nt  part,  of  tl.e  world,  it  ,s  sold  almo>t  ..,.,vwlur" 
11..  g;.n.nd  nu-thod  of  ,nak::„  broad  is  know,,  to  evcvo,,.  and  n.-d  , 
Ln,t,.d  k,„gdon,   has   a  sp.r,al  i„t,.n.st  i„    thr   prodnrtion  of 
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llirtl,lic,  air  cut  .'ft  ,1,  ,irar 
•I-'  po^ihlr  to  thr  iiolcs. 
Ihrii    Jluy  .lie    (h,cd    ,,i   the 

"I"'"  •I"'.  iiviiallvinthrdi,sty 
-In,  t>  ni  ,,ii  III,.  |,|,,|s  ,,f  thu 
h"UM.  Ill  \,,pl,  ,,  l„.for,.  thcv 
'■">■  p.ii  kr<l  111  |„,M.>  and  ,  \- 
pollcd  to\Mnol|-.p,„|s  of  ihc 
""lid.  Aliimui;!,  unt;inallv 
■in  It.ih.iii  indiHtiy.  iniin,  iw,. 
'l'i'intili,->  aiv  now  made  ,„ 
liii^''  f.Mt..,i,.s  i„  .Ma,.M,ll,.s 
•mil  otii,-|    part,  of  iManrr. 

I'liad  i„  ,,11  its  .hfirifut 
tornis  ])l,i\,-,  an  inip,,rt,i,it 
P'"<  n,  tiir  nuuri>li,i,;nt  of 
ni.inkmd.  It  is  trur  that 
"nc  n.itmn  r.d,  „„„,.   |„,.,i,i 


Th 
it  is  by  far  the   Ltrgot    importe, 
of     this    prodi,<t.       The    .aiimial 
v.diiL-    of     the    wheat     i,ni)ortcd 
is      about      {35.W)0,(K)0.        Tins 
was    not    always    so,    and    if    we 
go    bark    two  and    a    Iwlf    cen- 
turii  >  we  lind  that  Great  Britain 
not  only  grew  enough  to  supjjlv 
its    own    wants,    bi,t     was     A>\c 
also      to     export       eotisiderable 
quantities.       Then     foUo'ved      a 
jieriod  of  about  a  century  during 
which  the  imports  were  compara- 
ti\ely  small,  that   is   to  say,  the 
production  was   but   little  below 
the  coi,su,nption.     At  the  present 
tinie  sca,cely  mo,-e  than  one-hfth 
of  the  ai.nual  supply  is  giuwn  at 
home,    die    ieniai,,der    being    all 
imported    frmn    abroad,    mainly 
from  the  United  States.  Argenti,ia. 
Canada,  India,   Russia,  and  Aus- 
tialia,  the   relative    contribi,tions 
of   each     vaiying    accord, ng     to 
good   or  bad   l,ai\ests  and   other 
"ircunistances. 
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l'"unjpc  i-5  till'  priiu  ip.il  vUiiMl-k'niuiiii,'  idiitiuriit,  pKiducirif,'  iiiorr  than  halt  the  total  supply 
of  the  world.  North  Anirni  a  with  the  f^'icit  wheat  lickls  of  tin-  L'nitcd  States  and  Canada 
takes  the  MTond  plare.  yieldin;;  alioiit  oni'-thnd  to  one-hall  of  the  croi)  of  l''ui()i)e.  Asia, 
cliielly  owiii},'  to  India.  i>  third,  and  tla'n  follow  South  .\nierira,  .\nstralasia,  and  Afriea  in 
tlie  older  named. 


HKi:.\ii  Ki:..\iiv   roK   uri  ivno' 


In   UKKS  the  wheat  crop-,  of  the  ((mtiiieiits  were  appro.xiniatelv  : 
hil^hels 

i'->ir"|H'           ■•              •■      l.7!-Hl,(S!-«.(XNI  South  America 

North  America                        S()8,«74.(XK)  Australasia 

Asia                               ..        456.i;«,(KX)  Africa 


bushels 

175.rj().(MK> 

tt.S,(S2«,(H)0 

4L5()0,(KX) 


'Ihe  chii'f  indi\-idual  wheat-producini,'  couiUries  for  the  same  year  were: 
bushels 

United  States  of  America     6t-)2,!-)7»,(HXl  Ai^eiitin.i 

Hussia  . .  .  .        «7(i,43S,(HK)  (kTman\- 

France  .  .  ;f;<S,785,(KK)  Canada  " 

Hritish  India. .  ..        I'Sl/iKl.tHK)  Spain 

Austria-Hungar\-  .  .       227,646,000  Australasia 

Italy  . .  . .         160,(IOO,0(K)  United  Kingd/wn 


bushels 
I,S4,42().(K)0 
i;<5,947,0()() 
109,695,(X)(> 
83,605  ,(XK) 
65,626,(XJ0 
62,059,(XX) 


^.^'^^^^-^ 


'■•*''-V*- 


.'■^.v 


•>::& 
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BARLEY 


Barley 


Barllv  is  a  most  imjioit,!  i 
crrcal  crop,  and  tlie  iiardi- 
noss  of  the  plant  enables  it 
to  b(>  cultivated  in  liij,'lirr 
l.ititudes  tlian  any  otiirr 
cereal.  Its  cultivation,  Jiow- 
e\-er,  is  In-  no  means  confined 
to  cold  regions,  for  amonj,' 
some  of  the  most  important 
barley-producing  rountric- 
of  the  world  are  iMance  ami 
Turkey. 

As  is  almo>t  invaria!)ly 
tile  case  with  i)lants  which 
have  been  long  .ultivated 
by  man,  tlie  number  of  vari- 
eties existing  at  tlie   present 

"  A";r;:;t :::  ■':::^  *™*-™;  ■■  "•; « "» ■■'  i«h:,„:, '■i;:,;,^Ti"":.,;:s:^  ^ 

icds  ™„i,i,,„i,i„  ,,„„,„  z  , ,       ;'  ";;'"•  ■' """"""' '"  "■'"■'' '" ■'" "  -'  "■  I' 

""■'  -  "■"'-"'  '"•■  — — ' -'-iv!;  .::;;;:r:;;:;,;:':;',:;:;;;::''';-i?:::;^:;;; 


i>r<Vi 


MAI  MiOM 


iiiuipar.itively  recent  years  bar' 
but  the  e\er-increasing  use  of  > 
more  [)rosperoiis  countries.  wh< 
niade  from  wheaten  Hour. 
N'evertiieless,  the  nutritive 
value  of  barley  is  considerai)le. 
tlie  cliief  objection  to  its  use 
being  the  comjiarative  poverty 
in  gluten,  the  valimble  <-,jm- 
P'liind  found  .ibimd.mtlv  in 
"lieat.  which  enables  '  the 
'i'""-  t"  Vield  a  Vesienl.ited 
Ijiead. 

In  Hritain  th<'  u>e  of  i)aiiey 
:is  a  bread  corn  is  conlin.d 
tn  Seotland,  wheiv  unleavened 
l'.irle\  cakes  still  form  an  ai- 
tiHe  of  food  of  the  pea.sani 
'  I'ls-^-  though  far  less  than  m 
l"imer  times.  For  this  purpose 
the  barley  is  passed  between 
the  rollers  of  a  mill  to  remo\-e 
•I"' "liter  hard  cuticle  from  the 
-ram,    wliicji    i.sLsucs    from    the 


.  .  •■  "    "■"Me.        I   [1     lo   witmi 

'"'■''  ■'"  i"il""t..nt  ,,rti,le  of  tnod  in  northern  region- 
■^  suppjante,!  It  to  ,t  verv  mnsider.d.le  e.xtent  in  the 
•it^uits  preler  the  more  p.datable  .tnd  .laintv  brea.l 


DUVl.Sl,     .\1.\(  .\K().M 
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rolltTs    as  ■■  pot    l).irli'\,"  .iiul  it   !!.■  ^'mikIiiik  is  c  ,ii  riid  still   l.iillirr  the  [,'rain  is  ri'duccd  to 
'■|><',iil   h.uiry,"  •~ii  l,u^;iK'  11-1(1  fill-  ilomrstic  ])iii|)iiM-^. 


At  the  i)ri'S('iit  il.i\-. 


r.  h.iiii  \-  i-  l.iiyrly  raised  in  onu  i  \n  supply  the  malt  for  l)ri'\vinf» 


pur|)osi'>.  I'jKH  iiiMiis  i,M--  all'  iiiiilii  cultivation  for  this  cciral  :i  luiio|)t',  cspciially  in 
Russia.  (irrin.iii\-,  I'laii.^'.  and  Tuikrv.  iiid.  a>  i^  well  kiiiiu  ii,  it  is  ■  a-nf  tlir  most  \-aiuai)|c 
crops  in  drcat  riiitain. 

In  Russia  thr  rinp  i^  i  hirlh'  ),'i'iwii  111  thr  iiiirthiiii  (h>trirt-.  rxttiidiiif;  rii,'ht  up  tn  tin- 
shores  iif  the  Aiitir  On, in.  ,iiid  l.ir,i;r  (|ii.iiititics  arr  .il-o  raisrd  in  Miiithrrn  l\ii>si,i,  but  \fry 
little  b.irlcv  i>  yrnun  in  tin-  rri.tr.ij  di>ti"i(ts, 

.M.iltint,'  has  fur  ii-  oljjert  the  prodin  timi  of  .i  fiiinriit  known  .is  di.ist.ise,  wliicli  ])ossesse> 
the  propert\'  nf  eoiAcitip,  stairli  into  siii^'.ir.  liaiiry.  m  eunnnon  with  other  f,'rains,  eont.iins 
a  larf,'f  .miimiit  of  st.ireh.  whii  h  diiiin:,'  the  i;ernnn.itiiin  nf  the  .^eed  is  i  nnverted  hv  tlu'  ferment 
diast.ise  into  >ti},'ar.and  this,  in  the  nrdin.iry  eourse  of  nature,  is  utilised  by  the  ^eedlini,'  as  fnod. 
In  the  i)reparation  of  m.dt,  the  barlev  is  snaked  in  water,  and  then  allowed  to  f,'erininate  in 
a  favourable  ti'inpei.itiiie  until  iiie  (lia>tase  i>  fully  de\eliiped,  which  occurs  wlien  the  rootlets 
are  about  two-thirds  tlu'  leiif^-th  of  tin  f,'rain.  The  f,'ei ininated  barley  when  dried  is  known 
as  malt,  and  .ifter  beinj,'  i  o.irsely  f,'riinnd  in  a  null  it  is  placed  in  a  \at  into  which  water  is 
allowed  tn  run,  the  whole  mass  Iniiif,'  carefulh'  stirred  to  extract  the  starch  ai'd  the  diast  ise. 
In  the  snl)se(]nent  "  infusion  "  process,  the  ni.Ut  is  raised  to  a  temperature  of  about  140"  F., 
by  ponriiif,'  boiling  \\;iter  into  the  vat,  and,  after  about  four  hours,  the  search  has  been 
converted  into  sufjar  by  means  of  the  ferment.  The  conversion  of  the  suf,'ar  into  alcohol  ar  1 
carbon  dio.xide  is  effected  by  acidinf,'  brewers'  yeast  tn  the  li<|nid,  which  is  drawn  off  into 
separate  vessels,  and,  when  the  ferment, ition  is  complete,  the  .ilcohol  is  obtained  as  such  by 
distillation. 

(ireat  cari>  is  e.xercised  in  selectiiif,'  the  grain  for  ferment. ition.  and  the  barley  should  be 
free  from  chaff,  quite  fresh,  and  in  fine  large  grains  of  a  bright  colour. 


RYE 

As  in  the  case  of  other  cereals  it  is  doubtful  whether  rye  (Scculc  circtilc)  exists  in  a 
wild  state.  It  has  been  described  as  ociiirring  as  a  weed  in  the  wheat  lields  of  .Afghanistan, 
and  is  found  a|)ixirently  wild  in  Turkestan,  but  the  best  e\ideuce  goes  to  show  that  the  true 

home  of  the  plant  is  in  the 
regions  around  the  Black 
and  the  Caspian  Seas,  an 
assmiiption  which  is  snp- 
I>orted  by  the  fact  that  li\-e 
or  si.x  known  species  of  the 
genus  Sccalc  inhabit  wistern 
temperate  .Asia,  or  the  south- 
eastern districts  of  Kiiroi)e. 
The  cultivation  of  the  plant 
appears  to  be  of  coinp.ira- 
tively  recent  origin,  for, 
unliki'  barle\ ,  for  example, 
no  specimens  of  the  grain 
have  bet-i  obtained  from  the 
S>viss  Lake  Dwellings,  ,ind 
De  Candolle  mentions  IIkh 
ii  lins  nnt  been  found  in 
the  I'"gyptian  tombs.     These 
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t»»rr- 


'■"■^^WM^l^ 


( iniimst.inco  arc  intfrestiiig  when 
t.ikin  in  ( oiijimitioii  with  tht  fact  tliat 
!><■  is  ,L  ciiiiipanitiveiy  "constant" 
jil.int,  there  bcnii,'  hut  few  varieties,  a 
(Miint  in  \vhi(  h  it  strikingly  differs  from 
most  otiler  cereals. 

Ill  (ireat  Mritain  rye  is  diietlv  i,TO\vii 
as  a  forap'  cin|,  ulu'ii  it  is  cultivated 
at  all,  hut  the  (|uantity  raised  is  very 
Muall.  Ill  Uiissia,  however,  rve  is  by 
lar  the  mo>t  important  cereal,  and 
immense  (|uaiitities  are  raised  in  Scan- 
dinavia and  northern  Cierinany,  where 
rye  or  1)1, ick  hre.id  i>  so  im])ortant  an 
.irticli'  of  looil. 

The  annu.il  |)rodiiction  of  r\'e  in 
Russia  is  .i^reater  than  in  anv  other 
country,  ,ind  the  averafj;e  <|u,uitity 
raisi'd,  n.miely,  ai)out  650,(K)(>,(X)() 
hushels,  is  nearly  twice  the  average 
annual    whe.it  crop.     The  distribution 

is  exactly  the  reverse  of  that  .iven  over  to  barley,  for  ;;U!rt,riat;e;:;:!;;;^;:t:d';;r ' 

R^n '\i;;v;;/v  i"'''  n  ■"'  ""i  ^-'f--'-^---  ■■>-  -  pnncip,diy  cui/,;  at.:; ;;;;;; 

Kussa,  ulu.e  ba,le\  is  seldom  met  with.  The  .soil  of  the  northern  and  .astern  d.stri.ts  is 
p.-cuharly  well  suited  to  r>e,  aiul  tli.  (loxernm.nt  of  X'vatka  tak..  lirst  rank  in  n^  t  on  tl le 
-"ual    .rop    av..rapnK    .bout  45..K)().(KK.  bushels.     '  I'ra.ti.allv  all  th     rvi'™ 

i:::z::::Tz:'z ";  ;i'^'  "";"""•  '"^ '"  '''"■■'■'■  •■^•^--">'  •"  '■-  T.Lsf3  t5..S 

f,.  V.  nm.nts.  a  large  pait  of  the  s.vd  is  sprm,.'  sown.  The  p.^asants  to  .a  fjreit  cNfnt  still 
xuti,  .1  smi,,lo  hainnv.  and,  wlun  ri|.e.  generally  h.uvested  with  sickl.^s. 


E.XI'OKTINC    KIRN    FUOM    ODKS 


■3      k 


OATS 

S«t;;r  it-ni':;. ;;;;:;;;  :-;x^':;- ,r  ts  i;:  :.h;,;";;;;::;- -^^^^^^^^ 
Svfij'T^^^^^  ";"■'•"'•''"■  ^'■"■"  ""■••"  '"'■  """>'-  varied..:  ;:"";,:^'  s^, 

c  dtiv  Jed    v^-        'uT::        '?""  "  '"'■  '■'  ""  ^'"^'"  "^'■^'^"-  '"  the  ivadiness'witl'  V       , 

iiiiiiiiiiiPii 

cereal  was  cultivated  ..  very  early  times  to  tl.  north  -i  uIl^LmU-;:^;:.:; ^1^^^ ^ 


4 


Fit  ^^.--Ifcfe  .-tei 


^Ss:^^:^wmm^^^mMi  ■ 


^v^: 


'^^tJitJ  .<^ 


^^Si^^!:ZMW 


2B 


The  World  s  Commercial  Products 


T 


'^m^^i^ 


-^.JET— ^/-*- 


^mi^, 


HAlUKSTINt;    Till-:     FIKsr    (  K(i|> 

^"t  Mutr,!'  "  ''"';'■■  ""'^"'-'^'''  ^''•''  ""■  ""«'-''  l'"n'>'  "f  tiK.  plant  w.M.ld  b.  so  remotely 
aiitant  from  tliu  .■ountnes  wlurc  it  was  aiui..ntlv  cultivated  tnioieiy 

::s»''r'r'::,u:;r"  - ■■" "•*-"  •""-  •"■"-'-" '™-"  -t 

diftuultv  of  ruptunng  the  stairh  -.rnns  rnnr..;n    1        ■  ^'    '^"t  <W'"K  to  the 

the  meal  does  liot  le'd  ;;self  "o  hP'dl^iSlr       '"        ""''  ''  ^■"■'  "''^"  '"^'l^-'"-. 


I 


RICE 


WllKAT  is    the  must  iini;.,itini    ,.   ,      I 
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ciiilix  Mlcil  l)\- ni,in.  |-'.\  kIi  111  !■  piiint-  tn  tlir  t  liinrc  h.iviii,'  Ix'i'ii  anioiif;st  the  earliest  peoplu 
til  riiltiv.ilr  'iir,  .iiiil  >iii  ii  ;;ii'  It  \Mlur  \\,i-  ,iti,u  lii'il  to  it  that  ill  tin-  annual  n  rcmnnial  sowing; 
lit  llllpiiltanl  pLait-.  lllaULIIiralril  li\-  tlir  |-".II1|m  loi'  I  liiii-iioiii,'  ,11  lal  liai  k  ill  till'  past  as 
2,StH)  11. (  ,.  the  111  f  hail  tn  be  -iiwii  nnK'  !;  "''•  l'aii|irni|-  hiiii^rlf.  w  iuUt  the  four  ntliiT  plants 
III    thr    rcii-iiiniiy   iuii;ht    lir    ^'i\Mi   li\-    til  111  IS    lit   his   fauiiK'.      Ill    India   rii  i'   has   been 

I  ultnatnl  tnilll  tllllr  illilllrliliilial.  Tlir(,|)iirastus  iiicntious  that  in  r  wa-.  f;io\Vll  there, 
and  the  (link-'  pmbablv  iir^t  liiiaiin-  aiiiuaintid  with  it  diirinK  the  Indian  e\|)e(Iiti()ns 
iif  .\le\aiider  the  (ileal.  Il  u a<  iiitrodiieed  at  all  eaiK' |iei lud  intn  Svria,  ICgvpt,  and  other 
part>  III  Northern  .\liir,i.  In  ninie  iimdern  time-,  nee  has  spread  into  S])ain,  Franee,  and 
It,d\-.  the  lir^t  I  iilti\atiiiii  in  the  l.i^t-naliled  ioiiiitr\-  beinj,'  --tated  to  ha\e  been  iie.ir 
I'isa  in   I4(i8. 

Tile  plant  1-  belli  \  III  In  h,i\e  been  intimliii  ed  into  Anieriea  in  I(->47,  when  Sir  Win.  Herkelev 
r.ii>ed  a  i  lup  of  >i\iien  bushels  trmn  half  a  bii>liel  of  se<'d.  A  seeond  introdiietioii  took 
plai'e  in  I(W4,  when  an  l'aij,'li-h  bo, it  homeward  bound  from  Madagascar  ])nt  in  at  Charlestown 
throui^h  stres-,  ot  weather.  'riie  captain  paid  ,i  \i>it  to  the  then  dovernor  of  Carolina, 
'!  hoin.'i-.  Miiith,  wlimn  he  li.id  pre\iiiu>K'  met  in  Mada,^.  sc.ir.  Smith  e':])re>sed  a  wish  to 
ti\-  tn  ,i;in\v  -nine  lice  111  a  >uainp\-  piece  of  l.iiid  ill  ills  f,'aiden.  and  the  captain  gave  hiin 
a  -mall  b.ii;  n!  n,,-  which  he  li,i|ipe!ii(l  In  ha\e  mi  board.  The  >ite  of  the  garden  is 
still  pninted  nut  in  ('hailc-town.  The  experiment  prnvnl  a  brilliant  success,  and  was  the 
be.ninniii.i,'   of    till'  llouii-liin,^'  rice  mdu-tiv  ol  ('ainlina. 

.\sia  IS  tile  iiin-i  iinpiiilaiit  i ice-i,'rnwii,i;  reginii  nf  the  world,  for  excepting  in  the 
nnrthein  portion  nf  thi>  coniuiint.  rice  i-.  uni\'ei>ally  .  iilti\Mted.  rhree-i]uarters  of  all  the 
rue  that  coiiirs  intn  the  market-  nf  the  wnild  i-  ginwii  ill  Piriti-h  Indi.i.  Bengal  producing 
the  greate-t  .iinnunt.  Siam.  China.  Jai)an.  Ja\a,  the  Straits  Settlements,  Cevlon,  the 
Hawaii, m  I.^l.inds,  and  other  .\,iatic  cniintries  all  produce  large  i|u.iiitities  of  rice,  .ilthoiigh 
not  siitlicient  in  e\er\- c,i-r  to  -iipplv  the  Inc.il  di'inands. 

In  .\fiiia  the  chief  ricc-|)rodncmg  i  oinitry  is  I-;g\-pl,  owing  to  ti:e  \-erv  l,i\oiii-al)l<' 
conditions  prev.iilmg  in  the  Nile  \-,dley,  ,iiid  the  natural  annual  flooding  of  the  lands.  The 
French  colonies  of  Senegal,  the  I'reiich  Sudan,  M.id.igascar,  and  Ueiinion  iiiltivate  it 
e.\tensi\ely  and  ri<-e  i^  also  grown  in  .Mauritius,  and  along  the  roasts  of  both  I'^.ist  .and  West 
.■\friea.  On  the  whole,  howewr,  Africa  does  not  posse.ss  such  la-'e  tracts  of  l.md  naturally 
suited  to  rice  as  occur  in  .\sia. 


T'mm»mmumiameiM;-"::mm^ 


n-l'ICAl      HiCE    FIELDS 


»ii.i-.jK''^«tA;«aHi;£ 


'ii- 


:«i 


The  World's  Commercial  Products 


it   inmur  iiiipnii.nh 


.\:i>ll.il,i<l.i.  .iIiIiuIIkIi    ^I'ivmi  t> 


*>niitli  W  ,ili  «.  ( tiK  I  n>l.ini|.    .111(1    m    thr    S:iiul\Mi  li    I-I.iimU    .iiiiont;  otlicr    pl.ic 


'll-lili-t,ll>|r    fXtftlt    ill 

III 


iMltlllK',    ||.ll\      I-,     til.      I   111.   I 


>l  ..I  II. 


I|lll\  .lt|ii,|,    .lllll     !■.  till'     ilIlK    I  ullllll\    nil     till'     inlltlllint 


ill    Ullli  ll    ihr    |Mn>ll|<  llnll    |,   i;  1 1  , 1 1 1  I     ill, ill    llll'    jlli  .ll    (irlll.lllcl.        It    l>   (  >l  I  lll.l  till    lll.lt    III    till'    N.lllcy 
III    lllr   I'll  till  Ir  .11.    .lll.lllt    .S(MI,()()(t  .11  1.  ,  llllll,  !    11.  I   .   |lHi(|ll.  IIIl;   -IPIIII-  '27.<HN).tl(K)  ImhIi.'N  .UIIHl.illy. 

^|).illl,  l'iiltil;.;,il,  .iliij  (ii.i.i    t.illiiu   II. Al    III  .mill   ..!   ilii|i.M  l.iln  c.  wlilUt  <\rli  in   I'l  illii'.  III  tin' 

\-.ill>-v  i>l  till-  Klioiii .  III.    |i|,iiii  i»  1  iilii\,ii.  ll. 

Ill  Nuitli  .Vmrlli.i  mr  IS  .III  llll|»ilt  lilt  .  Iiiji  111  till-  I'lilti-d  St.it. ^,  tin    ii-iitl.  >  .ll   |i|.iili|rt|rill 

l»  111).;  I,i)iii-.j.iii.i,  (ii-i.iyi.i.  .iiiil  Siiuili  ,iii(|  N  iitli  (  .irniiiM. 

t'i>lii|),ii.iti\-i-ls-  111  riiti\-,  iltic  in  Ki'i'.it  iiHMsiin-  to  tin-  i,itri)..,irlioii  uf  l-^.ist  liuii.in  liilxiiirfr.s, 

IK  o  lia.-i  111 .  11    iiltn  iiiil  t.i  .t  1  tmsiili-r.iMi'  cxti-iii  In  hiiti^li  (iiii.iii.i,  Miiti^li  llontliir.i--.  riiiiid.id, 

|.iin;iir,i,  uiid  St.  I.uci.i. 
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.iiid  iiistrad  of  till'  small 
p.iti  \u>  1)1  .1  jiAv  yens  .iRo 
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Tin-   iin-    jil.int    l)i'lonf;s 
til   till'  i,'ri-.it    tiil)i-  of    the 

/^l.lsSCS    just     as    ill)    wlll'Ut, 

b.irli'V,  o.its,  Indian  corn, 
.111(1  tin-  otiit-r  n-r.-als.  The 
SI  u-Mtilir  ii.imt-  oi  the  plant 
is  Orvzii  sdiiiti,  hilt  as  is 
the  CISC  wi»h  in  ^t  plants 
which  have  been  i  ultiv.ited 
for  loiif;  ptiiods,  and  on  an 
extensive  s(  ale,  there  are  a 
In^i'  niinih.  r  of  varieties, 
the  d(-sc(-iidants  of  the 
orifjinal  wild  stock.  These 
\arietii-s  siifliciently  re- 
semble (lilt-  ;i'i()tlier  to  be 
classed  as  rice,  but  in  the 
countries  in  which  they  occur  each  li.is  its  own  particular  local  name,  and  differs  from  other 
varieties  in  si/e,  shape,  .ind  colour  of  grain,  in  the  time  taken  to  ripen,  in  cooking  qu.ilities, 
in  tlavour,  and  in  various  other  particulars,  ju:  t  as  do  the  ditf(-rent  kiniK  of  wheat.  In  the 
museum  at  Calcutta  there  are  no  less  than  1,107  different  varieties  ..f  Indian  rice,  in  addition 
to  !,»(()  kinds  from  otlu-r  countries.  In  Ceylo.i  some  160  varieties  are  -coKnised,  and  the  Straits 
Settlements  and  tin-  l-Vdei.it.-d  .Malay  St.'itt-s  possess  a  considerable  nuniber.  In  Japan  and 
China  then-  arc  numerous  N-,irieties,  .so  that  altog.-ther  the  kinds  of  rice  recognised  and 
distinguished  b\-  separate  names  in  flu-  l-Iast  must  be  reckoned  in  thousands.  The  courts  of 
the  Eastern  Colonies  at  the  Imperi.il  Institute,  London,  will  allow  anyone  readily  to  see  many 
of  these.  In  addition  to  the  true  rii .-  there  is  ,i  closely  related  plant  bearing  a  very  .similar 
seed,  but  which,  instead  of  being  iiKiiiily  i  ouiposed  of  starch,  contains  a  more  sugary  material, 
so  that   on  boiling,  the   grains    do   not    n-niain  distinct,  but  form    a  soft   stickv  mass   oi  a. 
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1  'en'   an.  parts  ,.f  „.,  Kast  wh^l,    ,  ,v ':^t  |1  :„       i  '   '""    "     "'"    ^"''    ^    '"■    P'-il>l        a 
'-nd  tall  tnvs.     l-nck-rn..atl,  it  is  dark  ■   ,1,         '  l"'''''"'  "'«''  ^  "«'"  "o„d..     T|,  ,,      J 

0   d-ath  reigns  thore.  and  notin  ,«!.,;„    f         '''"  "'  ""  "•''•^  '"^-'  >  i"f>  tl-  I..I,.      T    .  ".l ' 
plants  grow  up  slend.r  and  tal     1  ,n.  ,         '"■,""">•''  "'"-id  up  in  tlu-  t,.ps.„  rh.  tr.       T 
w.nding  ti„.n,s..,v..s  nnu.d  th'      u S  f ,   J   1^  :*  ■'""    '         ^>'-P<  -  -, ' ,  i,n,b    ^^  ;:  J  ^ 
who  do   not   .arry  a  knif.  „.  ,,,t  ,  ,.,  '    "'  ",'""'^  "'"  '"'"'^'  ""P-nH.ahit  f, l  ,     s^' 

"    .V.  on  tl,ose  trunks,  but  tlK•^■       ,  \ S      """«'■      ''""  ""-«  l...aut,ful  or,  h.ds  are       d 
"«•'  that  they  are  not  ea>iiv  Ju     Iv^^t      T^fT'  '"  "'^'  ^"-''""  •  "'<1  "ften  ^nn      ' 
leaves,  thn.ugh  wimh  light  and   .ir  .r  ',        "^  '  ""^''^  "'-'^  '"-"l''   '  «ap  in  the  r, 
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After  tins  cvcrytliinK  >^^  I'lmud  ..-  far  as  possibl...  The  primitive  farmer  uses  the  wood 
that  ran  b.^  removed.  i)ilin.:  it  u],  as  a  hedge  round  his  field.  The  thick  tree-stumps,  hardly 
attaeked  by  the  tire  at  all,  remain  :  tlu-  felled  trunks  which  resisted  the  fire  he  simply  leaves 
lying  where  the>-  are.  These  are  (,ften  nearly  fifty  \ar(l>  long  and  so  enormous  that  a 
grown-up  man  cannot  kir  k  over  them. 

Now  the  rainy  season  is  coming  when  the  sowing  must  begin.  The  cleared  spot  has  to  be 
dug,  and  sometimes  tren.hes  are  mad.'.  .\  small  giiard-liouse  is  erected,  for  all  sorts  of 
.immals  might  otherw-e  make  short  work  of  the  har\vst,  or  i)erhaps  even  eat  the  sown  seed 
There  are  the  elephants,  \ciy  fond  of  ri.v  j.lants.  and  capable  of  trampling  down  the  hedge  • 
deer,  boars,  monkeys,  and  other  animals,  who  would  dq)rixe  man  of  his  harvest  without  the 
least  respect  for  his  hedge  of  lialf-bunicd  w<io(l. 


A    SlMl'LE    MKTHOI)    (IF    IHKI(;.\TIN(,    ,\   RICK    FIULI)   IN    SI/ 


VM.en  al  this  IS  ready  the  people  get  out  their  ,>lanting-sticks.  In  the  civilised  world 
a  planting-stick  is  a  simple  piece  of  woo<l  without  any  e.xternal  characteristic.  After  lone 
use  It  has  perhaps  been  polished  by  the  lough  hand  ,  f  the  field-labourer.  But  here  it  ranks 
higluT  as  one  of  the  few  agricultural  toc.ls.  It  is  s(,metimes  very  long,  so  that  he  who  uses 
It  need  not  stoop.  It  is  made  of  very  hard  wood,  ebony,  perhaps,  for  it  must  be  strong  enough 
not  to  break  agains    t  u'    roots,  which  are  left  in  the  soil,  and  it  is  ornamented  as  such  L 

ihe'kind     <  H,  '"  "r  ''"''f  ""•'^  "'*''  ''"-■  P'-ting-stick  are  put  a  few  seeds  of 

he  kind  of  rue  hat  grows  in  dry  soil,  c.vered  with  earth,  and  pre.s.sed  down  with  the  feet 
If  rain  is  abundant  there  is  a  chance  of  a  good  har^•est.  A  second  crop  may  perhaps 
be  obtained  from  the  .same  ground.  Then  the  held  which  has  been  cleared  with  so 
much  trouble  and  at  the  cost  of  so  many  line  tn^es  is  abandoned.  The  people  wander  to 
ariother  p  irt  of  the  wood,  there  to  make  a  new  clearing.  The  old  one  with  L  d.oppd  trees 
still  standing,  and  its  big  trunks  rotting  on  the  ^,ound,  is    left    to   nature.      Tlie    tropica 
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vegetation  at  «„ce  takes  possession  of  ni  u,"    inl       » 

trees  ;   the  wild  animals,  dnven  J.^Cthr  r'"" '    '"''''''  •""'  f""^'  ^"-  k  the  ,le  ,d 
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'I'e  nat.ve  uuh  h,s  bare  feet  ,1  .^"  t  -'"ir":  i"  'T^V','  """  ^"""^  "'""'  ''"'  "'-h 
"f  ""Hi  and  water  in  which  the  rice  ,  Ian  ^^V'  t  '  r  "'  "'"  """'  '^""'^^  '^  ^'^  ""-'"•■« 
'"  ^'"-v  water  to  he  admitted  at  w  ,  . ,,     '  '"."''J"^'  "|  ^'"-  — ''  ''->ks  is.  of  course, 

^-rowth  of  the  plant.  '"^  '"'''"  ^""'  '■^'^""^■'1  t'"''-'  whilst  requned  for  thj 


;an;:r::.Sf''^i^'':'''r;'^'^^«"----H't.. 


le  cntral  mountain  mass  towards  Kandy, 


"'e  ancient  capital.     It  might  "l)e 'tluni-ht  th  ,f  tl,,.  c ■  ,""""'"""  '"''-^  inwards  Kandv, 

rulfvationofrice.    But  thist  not  so     xJu     ,m  m,     '     '"'^  Tn' /'^  *'"^  '""^  "'"''''  ''""'   ^!' 

•-"slormed  the  continuous  sh.pes  into       "^^^'^ 
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retain  water  to  a  ckptl.  of  a  few  inches.  Frequently  in  natural  hollows,  where  all  the  sides  liavc 
been  terraced,  the  general  effect  is  that  of  a  huge  amphitheatre,  which,  when  the  crop  is  standing 
appears,  at  a  distance,  to  have  been  overgrown  with  moss. 

Water  must  be  available  at  the  highest  level  of  tlie  rice-tield,  and  is  led  on  to  the  first 
terrace,  when.  -  m  tune  it  trickles  over  the  e  rth  bank  on  to  the  second,  and  so  on,  so  that 
the  >vh<,le  hillside  from  top  to  bottom  is  ,  onverted  int.  i  series  of  very  shallow  pools  separated 
b}-  low  vertical  steps.  Hy  diverting  the  stream,  the  rice-tields  can  be  dried  for  purposes  of 
harvesting,  etc.  Those  wiio  look  upon  all  natives  in  the  tropics  as  indolent  and  without 
initiative  might  have  reason  to  modify  their  opinion  somewhat  if  thev  saw  some  of  these 
terraced  rice-helds  which  have  re<iuired  enormous,  persistent,  and  well  directed  action  for  their 
formation,  and  demaiKl  constant  care  for  their  maintenance  in  good  condition 

If  It  is  not  [.ossible  to  flood  the  ricr-lields  in  a  natural  wav,  bv  admitting  the  water  from 
a  stream.  th<.   (l.,oding  has   to   b..  acconiplisiied   by  artiricial' means.     A  simple  way  is  that 

followed  by  the  Chinaman,  whose  rice-tield 
is  more  of  a  garden  than  an  actual  held. 
With  his  mate  he  takes  his  stand  on  the 
little  chke  separating  his  plot  from  the  water 
at  a  lower  level.  Together  they  repeatedly 
j  Kt  dfpwn  a  small  wooden  bucket  on  one  side 

into  the  water,  draw  it  up,  and  empty  it  on 
the  other  side  on  a  mat.  placed  over  the 
young  phuits  to  prevent  their  being  washed 
away,  whence  it  flows  on  to  the  Tu  Id.  If 
tlie  held  is  too  large  to  irrigate  by  hand,  he 
use^  a  sort  of  chain-pump,  worked  either 
with  a  treadmill  by  men  or  by  a  buffalo. 
A  similar  machine  is  also  used  in  Siam. 

In  the  Highlands  of  Java,  where  a  rapidly 
flowing  stream  can  be  used  to  flood  lields 
situated  above  the  water-level,  the  people 
are  very  clever  in  making  the  stream  itself 
force  tile  water  up  to  the  height  required. 
.\  i)addle-vvheel  is  made  of  bamboo  cane 
and  twigs,  consisting  of  an  a.xis,  to  which 
two    big  felloes  are  fastened   by  means  of 


llOKI.NO 
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spok..     T^iesefello^are   mutually  connected   .:;    iJ;:^  I^Tm,  .,,^  ^  <!  ~  ^ 
buckets  arc  h.xed  on  the  felloes  in   such  a  way  that  on  the  side  of  the  paddle-wheel  eoim: 

..,e», „.„„ .,,  , „„ ba„,u„o.i,.:-;;.f„;;;„:; '.';,: z:;z z,'::z'£^^!:: 

In  China,  as  already  mentioned,  rice  is  held  in  hieh  esteem      FMerv  v,.  ,r  .1,»  .     > 

with  great  pomp  and  solemnity  by  the  Fnineror  I  S'f   .r-    .  H  .      "   "       .        T  "  '™''''"' 
I,;   1    f       ^-         •        ■    ;•  ."    ^y  '"^  ^''"i"  ■"'  nimseli,  a.ssistecl  bv  a  number  of  nrinrps  nnr' 

high  functionaries,  before  his  subjects.     To   the  Temple  of  Heaven   and   F.rth     t    Pek'n' 
belongs  a  held  which  is  reserved  for  this  ceremonv.      In   the  sprint:  the    '  So       f  H /.,       '^ 
pouglLs  about  four  furrows  there  with  a  beautifully  oritncS  p  lugh  d  av™  b^  an''^ 
With  other  ploughs  his  courtiers  and  high  officials  niake  a  n,in,her  ^m  furrowf  tl   numbc 
mcrcasmg  as  their  rank  decreases,  until  hnally  the  work   is   finished"  bv   som;    forty    fie.' 
labourers,  who  have  been  found  worthy  of  this  honour.     The   field  is   thenT^vn   vSh   t 


from  Sl,r„.„„^l,,  „,/,,„„;„  ,„ 
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live  lioly  plants  :  iiiillct,  ri.c,  wheat,  barley,  and  beans,  tliu  ICnii.cn.r  ininself  sowing  rieo. 
Tiio  eio])  is  f^atlieivd  under  the  sn|)ervision  i>(  a  hij,'h  oftieial,  and  used  on  particular 
oc.-asions,  as,  for  instanee.  for  olferinKs  to  tlie  ;,'hosts  of  tiie  Kmperor's  ancestors.  In  the 
provinces  this  same  rite  is  oi)served  bv  the  viceroys,  indicatinf,'  how  liiKlilv  agriculture 
is  esteemed  in  China.  Vet  a,a;rieuiture  in  the  luiropean  sense  is  but  little  imictised  in  CJiina  ; 
the  country  is  too  densely  populated,  ,ind  the  l.ind  too  much  .ut  uj)  into  small  holdings! 
Agriciil'are  has  been  chan^^i'd,  so  t.)  .--peak,  into  horticulture,  and  in  most  cases  the  plough 
has  had  to  give  w.iy  to  the  ^pade.  Notwithstanding,  China  is  i)rob.d)lv  the  country  in  which 
the  largest  (piantity  of  rice  is  grown,  although  not  enough  to  sui)plv  home  demands,  so  that 
an  additional  amount  has  still  to  be  imp..rted.  The  exp,,rt  of  rice  from  China  has  been 
prohibited  for  centuries. 

Cultivation.  Although  the  metliod>  employed  in  different  countries  vary  in  detail,  the 
object  sought  is  the  same  in  each  case,  the  formation  of  tields  to  which  water  can  be  admitted 
and  retained  at  will,  >o  as  to  pi.AJde  tlie  rice  plants  with  the  most  f.ivourable  conditions  for 
their  growth. 

Throughout  the  liast  the  mode  of  cultiv.itiou  is  e>seiitiallv  similar,  and  as  the  growth 
of  rice  in  other  lands,  such  as  British  c;uiana,  Mauritius,  etc' has  been  taken  u])  by  Indian 
coolies,  a  general  account  of  Eastern  methods  will  sut'lice  to  indicate  how  rice  is  grown  over  a 
large  aie.i  of  the  world.  Then  having  di'scrilx-d  in  a  general  wav  this  more  primitive  method 
we  can  turn  to  rice  cultivation  in  the  I'nited  States,  where,  as  in  the  case  of  other  crops,' 
science  has  been  called  in,  with  successful  loults,  to  .lid  man's  labour. 

The  small  tields,  each  with  its  surrounding  earth  bank  to  retain  the  water,  are  carefully 
worked  with  i)rimitive  implements— hoes,  spades,  or  mattocks— sometimes  simple  ploughs  are 
used  drawn  by  men,  by  bulfal.ns.  or  even  by  elepii,int>  (jip.  29  and  'M).    It  is  often  urged  against 
these  primitive  tool.-,  that  they  are  ineffectual  compared  with  modern  agricultural  implements 
It  is  true  they  often   do  little;  more   than   stir  the   surface  soil,  but  in  some   cases    where 
on  i;uroi)ean  adxice.  ordinar\-  ploughs  have  been  used,  the  result  has  been  to  go  too  deep 
and  break  through  the  ■■  i)aii,"  which  prevents  the  w;iter  from  draining  awav  through  the  soil 
so  that  the  held  has  been  spoilt.     Improvements  cm,  of  course,  be  made",  but  the  problem 
is  not  so  sim|)le  as  often  appears  at  lirst  sight,  .md  the  true  method  of  advance  in  the  East 
and    elsewhere    is    prol)al)l\-     to     be    attained    rather    bv    gradual    modification    of    native 
tools    than    by    r.idical    .dterations.      Moreover,   the  conservatism,    often    well    justified     of 
the    agricultural    labourer   is   well    known    throughout    the    world,  and    is    developed   to'the 
greatest   extent   in    the   Oriental. 

The    .seed    is    sometimes    sown    broadcast    in    the   lields,     but     frequenth'    special    seed 
beds    are    prepared.       In    these    the    soil    is    tended    as    carefuUv    as    in    a    garden    bed. 
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As  niniti.Mhd  Lrfutv,  ><mu-  uiii.is  „|  ,1.  r  .an  I),.  Kiinvn  without  Ih^iiir  (loodid  with  water 
Ilifse  ar..  usually  Kn.upr.l  t..f,'rth..r  as  •  Tpland  "  or  "  ilill  Ki, v."  TIkt  an-  cuitivatr.l  in 
inurl,  tim  same  niaunn  as  anv  ,.tli,-i  l.iiul  ..I  .-..ni,  an-l  ,|.,  n..t  .all  for  anvsfKrial  dcs,,int,„n 
ni  addition  to  that  ainady  ;^i\in. 

I-.t  us  now  diir,  t  uur  att.ntion  for  a  short  tnnr  to  ihr  ninh.Ml^  ..iiii.jov.d  in  the  United 
Stat.s  of  Anu'n.a.  wh.rr  ri.v  is  rultivat.d  on  nio.l.rn  ,,1111.  iphs.  Th.'  Init.d  States,  with 
then  «i,at  raiiKe  ol  .  Innat.  .  ,an  ^row  all  tin-  more  ini])ortant  .  ereals,  wheat,  barley  Indian 
corn,  oats,  et.  .  I  hey  ^,ow  tiu-e  o„  siirl,  a  Mai.:  as  t..  siipplv  all  th.'ir  own  wants  and  to  have 
an  .■ii..rin.Mis  .|uantity  lor  .xport.  but  a,  r-Kards  n.  e,  altho.iKh  a  v.rv  Ur^v  amount  is  kpow, 
.-I  Ki-eat  <l.al  has  t..  !.,•  imp.,rte<l.  The  differenee  is  .hi.'  partiv  f.  li.e  onlv  Krowing  in  the 
hott.r  r.-i.ms.  ami  partiv  to  its  re.piniiiK  H.xule.l  land  on  whi.  li  it  1,  rhlh.ult  t..  use  modern 
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■Mi;.\  1I^^KI\( 


AT    l!.\\,,KliK, 


SIA.M 


li.-irvesting  machiiicrv       Jf-mri  i  .1         *i 

.™r„,, ,„,.„, oi.„ j:i"i::t'  r, :™r '■-■"■  - '-i,,.,, s 

In  Carolina,  (n'ortjia,  Florid  .    ,.„!  \ti    •       '^"''•, 
-'"cl.  can  be  .iooded  at  U^:^^^:^^;  "'TV'"  '^^  "''■'''  *"  "^  "--  ''^It-  etc 
regulate  the  water  supply,  and  rice  i'^       '  m  ml^'h  it     ^'"'''^^"^  -^  --ly  m-le    o 
l-ibour  IS  necessary  to  a  larL-e  extent    mil  ,,       '""''  '"•■'""^•''  ■''^  '»  the  East      H  ,,,,1 

1880_a  great  prairie  region  in  Louisianr,,,!    t  ^ "'"'''''  '"''^y  recently-about 

available,  was  found  to  1^  snit^  t^^'u^t^^'T  T'l^'  "'"    '""•  ^^"-^  -"-  " 
powerful  pumps,  and  elaborate  irrigati  ,n  cV,        "  -^"'"■(l.ngly.  wit. ,  the  aid  of  deep  wells 

"-  to  gp.     But  it  is  in.portan?t^"e li;  "S;- tl  ''  'T"^' ''"  """"'■"  ^^'  -'"  '"  •'"'- 

^-ited  States,  ^r^:^^^:'']  '"'"^-""'^ '""''""  ''-"^'^  "^  "«  grown  ,n  the 
-rried  out  under  as  good  crd.t  on  '  '  U.' "reTf  ?';  '"''  '''-'''  '''^'■'''  ''  ''-  '"^^  V 
can  now  be  grown  in  Louisiana  and  Texas  a    ■  '  ,  ,     ■    ",'  '"-''  """■■"  '^'-'^''■•''-  -'  "'^t  rice 

"-n's  wages  .n  China  are  only  about  one-t^  „ti  fof  7  •'  ''T  ■"'•'"  '"  ^'""^''  ^''^'-^^''^  ' 
to  the  fact  that  with  hand  labour  in  rhin-  '*'  f'^'"^'  '"  '''^'  -States.     This  is  due 
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iiirniw    >|it 


.n;:;'Nli;:::;;,';;[;;::r;:;':,:^;,:;;';,:'Vl,  "■";  v ""^•,  ^^"'" ""  • ^  "•■■■  ••.. 

r^,: :!::■'• 'ir,::;::::;;;.;' -<'7"---h.; 'n;:.;'.:^^::::;;:;';:': 

pn.,.v.a ,  ,1.,. ;;„,,:  '"""^  ^'""•''  ■"■•  ^"•■'-'"-"--  ■"'■  .„„.,n,..,...i  f,„  ,i,.. ...,,, „i 

'"'";:::';,:;':;::' ':;::';::;;,::;':r'^    i>..,«,. .,,.,. „.„.,„ .„.,„...„„„, 

imllMl   ,.it.      |,,„l,   niaii.  ,>  n.nv  >r|Mi,.lr  ,,..,1  ,  nvivl    l.y  tl„. 

outer  l)in\Mi  or  (it||,rwisc 
'  "'"iir-d  l„i>k.  liur  in  this 
^t.il.-  Is  ,mII,.(1  |)a<l(|y.  .iii.l 
111. IV  be,  ,inil  oi'tcii  is.  stori'd 
111    tliiN   (ondiiidi,    ,is   It    IS 

I"I1M<1    1.1    k.cp    bitter   in  tlir 

'i'>I>iis  til, in  when  th<'  husk 
'■-    iviiKiwd.      Thus    it    h.is 

l>ll'lll|(,tl(r(l    th.it   th.MhsciM' 

■■iHii-lHii  "  iiKiiv  ficiiu.ntlv 
;itt:icks  the  in.nof  a  vill.i!,v, 
•'"■•'>■  P<'rli.i()s  on  ,,  hiintinj,' 
'ir  ..thel  cxiwditKiii.  th.ill  thr 
wiMiicn  wiio  rniiain  at  hnmc. 
Although    nothing,'  is  as  ytt 
kiioun  with  rcrtaiiity  „n  the 
mattrr,  it  is  not  improbable 
thut    thr     outbreak    of     the 
'lisease    inav  be    due   to   the 
'yiiditioii  „f   the   riee  eaten. 
I'll''     women  at     home    can 
le.|nuc,  whilst  th.' 111,11  take    L  >ni)oie  of  ,1..,,     l    •       .     ,  ,  '""""'    '''"'>'    ^'"'    ri'e     tllev 

This  .leaned  ri.e.  being  s  o  v  son      t  m     ^  l!::    "  ''"'  ";'  T''"'^'  ^""•'  "  ""^  '-      ^I'tion. 

".n«i.s    whieh    appeal"    to    p,  ,     TZnZ't  '""",  '""■'"  '"  ^''"""'^  "•^"^^        "'V  the 

P-I'-v.l  daily,  Hlii  bene..  „  d     ..i^    h     w"l,         f'f   ""     r'"'""  """  "'"  ^'"^''        -'^'*^-^ 
'"    -astern    tillages   where   riee    is  ..ne   llf  ,      :"nid'7""'  ^'^  '""">■•      '       ■"•■"'"«'^-- 

:;t    .--takes    plaee    .|.„lv,    enough    being    husk'l  '   ""    ""'    >— -'he   huskuu. 

llie  iiMial   proeess  is  \ery  smi|)l, 
|)ouiided 

--     ..ill    b, 

"s  vary  greatly  ,n  patt.rn  ;ind  si-je  m  ditferent 

""nding  n.v  is  a  very  eh.iracteristic  sound  in  th, 

K'W  from  the  pestl.'  or  m.illet  craeks  the 

iHisks  or  ehall  some  form  ofwiniKnu;,7'   '^ZinJa"  T"^"' ,    '"  "''"■"'■  ""'  ^''^""^  ^'"""^  'l'^' 
sha,H-d  basket,     reallv  broad  .1.  .i"!!^       .''""'■     "^  ^'."'l'''';  ^^-'y  '^'  '"  '1"  ""<-■  of  the  < 


Till.    WINNOWIV,.    M.Vn„NK    IS    Nor    INKNOWNIN    J.XP.W 


sn,  ,11     ,  '''"'  '    \    -     '"    '"'''''-'■  '"""''*liat.'  wants. 

<-■    ston,     niortar    and   pounded   with    a  ^    t  '   or'uath    / 1"  '''"''''  ^  •''"'"'   '"    '   "•""^'•■" 
s.vn  fro„,  ,1,..  illustr.itions,  p.,stl,.s  an.l  mort  -  ""  "'""''■"  "'^^"^•'-     "^^  ^^ 

<ountries.  but  the  pri„rip|e  j.s  the  s.ime.      I'oii 
hast.  ,-uid  is  otteii  <l,,n,.  I,,  a  ,eit,iin  rhvthm      Th. 

° '""" ■'""■■'■' ■■'■-■ »'"■■■;«,-:>""■■  '"■■■"■'«■■ « »"™.i 

l't'<l.  A  simpl..  w.u-  ,c  to  1,11  one  of  the  euriouslv 
th.'  air,  when  the  grains  fall  inm;e;hu,.lv'"t,,7h'.'!?'l '*!'•?"'' :*^' ^™' '"'"*'"• ''''"t-'nts  ii. 
som.;  little  distance  bv  tl„.  wiiul  '"""''  "''"''  ""'  ''«'''  ''•'^'^■^  ^"v  <-arrie.l 

•so  arrai,g..d  that  bv  .st..pping  o    t  e  en       f  tlu  "IT  "  ^''^'7  ""'*^''"  '^  '^'^'''''"^  '"  ^  ^--'' 

it  is  rel..,ased  t.i  deliv..nts  bl.nv  oi     1  ■   "      ,      ',''"""    ''•/^-pl^'t  ,s  ra,s,.d,  and  by  stopping  of. 
to  be  em,.!o.,.,.d     „l,n 1  '\  ''"''?  '"  »'«-' "l^^tar  (p.  47).  ()fh..r  .Jevices  .dlow  h  ,«1,.. 


whilst,    \vi 


til    gie.it. ■!     all 


^•an.■emellt  in  me.iiani.al  i„g..„„ity  and  available 
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w.ifii-|«)vviT,  man  or,  |miIi,i|)^  im  i.-  IrKpii 
tlic  wliolf  jiroi  ( ■^s  carrii'd  mit  by  ,i  ^clf-.n 
<(iiniiii)n   in    J.i|i,iii,    Ixit    in    tlw    towns 
icm.iiniiit,'  i^M'iiti.illy  the  s;imi;  ;is  in  tlu' 
Crudi'  as  tlu-sf  methods  niuv  sit-in,  the 
]"iiin(lin),',  and  the  ),;rain  is  inon  initritiiui- 
pnpaifd,   l)iit    l)iautifiilly   wliitr   [i    nlm 

rilis  IS  due  to  till'  f,|i  t   tll.lt   till    11((    ;. 

|)ioi:css  r)(  |)o|i>liinK  rffcricd  to  iii  tli< 
('(iniiihrtitil  Millhii;.      I  he  <  oimnci 


il' 


mn 
II 


il   mil.ini: 


uoin,iii  w,is  nlci^.il  from  all  the  dnulKcrv.and 
ihi'liiiic.     Siirli  w.itii-powt'r  rii  i-  nulls  .ire  very 
jHjwer   is   einploynl.  the   pioiess,  however, 
i)rin»itivL'  nietluKls. 

!    not  \i'ry  mucii  broken  or  d, imaged  by  the 

ill  h  Ix  ttiT  tl.ivoiir  Ih.iii  tlir  more  elalM)rati']y 

done   lind>   favour   iii    luiropean   markets, 

t  >     r  lies  diK's  not  Ko  tliroiif,'ii  the  suh.Hequent 

,    .|ili  under  lommeiiial  milliiif;. 

f  rill  is  cpiite  romplirated  in  compi>rison 
witii  the  simple  methods 
eni|)loyed  in  the  l^.ist.  All 
'iipiirities  Iwing  nnioved, 
the  paddy  is  passed  under 
'  loselyset  millstones.  Hlow- 
<  rs  separ.ite  the  i^vitm  from 
the  ehafl.  The  ^rain  is  now- 
pounded  in  liuf^e  mortars  or 
passi-d  tiiroufjh  an  iron 
■■  huller  "  I'oiitaining  a  re- 
volving shaft  with  projec- 
tions, where  the  inner  skin 
is  removed.  The  waste 
material  from  this  process 
is  rire  bran.  Finally  the 
grain  is  polished  by  friction 
against  cylinders  covered 
with  ver\-  soft  sheep  or  other 
skin.  At  times  foreign  sub- 
stances a[)()ear  to  be  added 
to  improve  the  appearance 
111  the  gr.iin,  because,  .as  h;is 
ipnte  recently  been  pointed 
out  in  'J  In-  inulyst,  the  i-.\- 
.imination  of  a  large  number 
of  samples  of  rice  showed 
that  polished  rices  cont.iined 
■"  ash,"  ranging  from  about 
•5  to  about  2-25  per  cent.  This  ash  ajipears  f-;  be  due  to  tin  emiiloyment  of  talc,  Frencii 
chalk,  etc.,  in  the  polishing.  No  liaim  need  .irise  from  its  presence  as  it  is  removed 
during  the  process  of  cooking.  Another  way  to  get  nd  of  it  is  to  soak  and  wash  the 
riie  well  in  water  before  use.  During  the  jirocess  of  polishing  the  outer  part  of  the  grain  is 
iemo\-ed,  and  is  known  as  rice  jiolish.  It  is  unfortunate  that  custom  or  fasiiion  dem.ands  a 
beautifully  smooth,  pearly  white  rice,  bcatise  this  outer  jwrtion  contains  the  fats  and  other 
highly  nutritious  jiarts  of  tK-  rice.  Indeed,  it  is  estimated  that  the  rice  polish  is  nearly  twice  as 
nutritious  as  polished  rice  itself.  Native  rice  as  obtained  in  the  East,  although  not  so  white  as 
polished  rice,  has  much  greater  food  value,  and  moreover  is  of  better  tlavour.  At  present  rice 
IS  classified  in  the  market  and  its  price  .issessed  on  its  appearance,  and,  as  has  been  well  remarked 
by  Dr.  S.  A.  Knapp  in  his  interesting  paper  on  The  Present  Status  of  Rice  Culture  m  the  United 
States,  ••  if  rice  is  to  enter  largely  into  the  list  of  economic  foods  for  the  use  of  the  masses, 
grades  must  be  established  b.ised  on  the  food  values  and  not  on  the  shine  of  the  surface.       t 
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w. 


Rice 


<lttl(l,.nne.s.      I„    t|„.  )••  ,st     ri.rr,. 

-  ^'  nation,,  dish  ;    iU^t"'    Ku!''  "'' 
"'«'  it>'"'  ...   th.'b,l    o    f.r     ,    '    '"■'"" 

-■-;t.^s  .:^;;:,;'':;;,^2r;•/"'::;' 
"^  r„x.     Tl.e  relative  proportion  of  thr 
-.  ™n.t.tuents  .  fr..,u.„/K,  ,,v.,  : 
lie  ?     '",^"^"-"l-       f"  India,  fo 

-■'ines  t(;  render  pa  atablc   ,  1  ..„ 

of  rice  Hi.il^f  I  "''""-  •'  '•"«'■  amount 

^\^st  Afncan   negn,    both  in  his   „  ^tnv 


tii>n 
HI  I>ii)tei( 
readily  ( 
•T,  exten 


with  rici'  : 
s,  although 
lW--tfil  |)v 
■'iveh    used 
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iiiiiiitiy  .111(1  lilxi  ill  tlic  Wc-it  Iiulii-.  iliir>  lint  111,1]  1  <uri\  in  tlic  l'";ist('iii  m.imii'r,  but  ho 
(ic([uciitlv  n'Tidcrs  rill' more  ap|)('tisiiif,t)\-  boiliiif,'  with  it  a  piece  of  salt  lisli.  nr  salt  pork,  larj^e 
ipiantities  of  wliirli  lii^'iire  in  the  list  of  iiii|>oits  of  a  eoniniuiiity  with  a  n<-j,'ro  |)opulatioi). 
Kice  cannot  l)\it>elf  l)e  made  into  hicad  as  it  lontains  \ei\- little  ;,'hiten.  Hut  it  has  thcj^reat 
advantage  of  heiiii;  vei y  easilv  di^;e-ted.  and  i>  olten  of  fjn  at  heiielit  to  invalids  who  cannot 
readily  taki'  starchy  vej,'etal)les.  such  a-  poiatoe>.  The  I'lastein  people  cook  rice  very  nicely 
so  that  each  fjrain  is  s<'par.ite  and  hriii.  and  the  niass  can  HMdilv  be  handled.  In  luiiope 
rici'.  too  often,  is  ser\'ed  ,is  a  sti(  k\'  mas-,  chir  to  iin|>ioper  cookinj,'. 

The  straw  of  the  plan:  is  a  fairly  fjood 
loddir  fill- cattle.  It  is  plait<'d  and  made 
mill  h.its.  the  straw  shoes  of  Japan,  and 
other  items  of  .ipparel.  1  ho  husks  or  chaff 
are  nxfnl  for  nianuie  and  in  a  variety  of 
other  ways.  Rice  bran  and  the  mi.vtnre 
<.t  broken  j,'rains,  dust,  etc.,  are  valuable 
<.ittle  foods.  Rice  |)olisli  is  the  most 
nutritious  of  the  by-])roducts  from  the 
inilliiifi  and  cleaning  of  rice.  l'ossii)ly,  in 
the  future,  fashion  inav  not  demand  flu- 
removal  of  the  most  valuable  ])art  of  the 
grain,  but  at  lueseiit  it  is  i  hietly  used  as  a 
cattk'  food. 

I'oudrc-dc-riz—  imv  of  the  recpiisites  ot 
the  toilet  tal)l< — is  not  made  fiom  rice, 
but  of  soap-stone  finely  powdered.  In 
India,  however,  a  ri(c  powder  is  prt'])aied 
fioni  the  grains  for  similar  purposes. 

Starch  is  made  in  Europe  from  rice 
not  leciuiied  for  other  purposes,  some  is 
exported  ag.iin  to  India  to  be  used  in 
■■  making  iiji  "  cotton  prints.  (Sec 
Starches.) 

Alcobul  jrvm  Rice.  The  Japanese 
prepare  from  rice  an  into.xicating  liquor 
known  as  '"  S.ike."  which  is  said  to  re- 
semble in  t.iste  light  sherry,  kept  in  a 
beer-bottle  for  some  time.  A  cert.iin 
ferment,  called  "  koji,"  which  in  reality 
is  nothing  but  mouldy  rice,  is  usi'd  iii  its  {ireparation.  In  order  to  obtain  this,  some 
previously  soaked  rice  is  steamed  until  all  the  grains  ha\e  become  soft.  The  whole  ma.ss 
is  spread  out  on  mats  t()  cool,  and  spriiikhxl  with  the  spores  of  a  fungus  called  Asficrgillm 
oryzac  and  jilaced  in  .i  ( cllar.  .\fter  twenty-four  hours  a  white  mould  begins  to  appear 
on  the  rice,  which  at  the  same  time  grows  more  and  more  sticky,  and  green  sjiots  begin 
to  show  themselves.  The  mass  is  stirred  up  about  every  twelve  hours  and  water  added,  and 
in  from  three  to  four  days  the  jireparation  (»f  the  koji  is  finished.  It  may  be  dried  and 
packed  in  tins,  and  kept  a  considerable  time  like  ("icrni  ui  yeast. 

Sake  is  prepared  as  follows  :  During  four  or  li\c  days  ten  ])arts  of  water,  three  of  koji,  and 
seven  of  steamed  rice  are  stirred  in  a  bowl  with  a  wooden  spoon.  The  mi.xture  is  poured  into 
another  vessel  and  covered  with  a  mat.  The  first  firiiientation  now  takes  place,  and  lasts 
from  ten  to  twenty  days,  dijieiiding  oii  lem|)eiatuii'. 

Fifty  parts  of  this  fermented  substance  are  taken  and  15()  of  boiled  rice,  and  200  of  watei 
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added  to  it.  The  wIkjIu  mass  is  stirred  live  or  six  tinies  a  day  witii  tlie  big  wooden  spatula, 
at  wliicli  the  secfind  fermentation  inimediafely  begins,  and  is  eiieeked  after  five  or  six  days- 
by  pouring  the  liquid  into  another  vessel.  In  about  twelve  days  the  sake  is  ready  for  use. 
The  whole  preparation  tlius  takes  about  a  niontii.  Sake  is  sold  in  casks  which  in  their  turn 
are  again  packed  in  a  straw  cover,  so  that  the\'  resemble  bales  of  rice.  Sake  contains  about 
thirteen  per  cent,  of  alcohol  ;  the  Japanese  usually  drink  it  hot  out  of  very  small  porcelain 
cups.  It  is  sold  in  bottles  of  ponelain,  earthenware,  or  glass.  The  Japanese  drink  snke- 
at  the  beginning  of  a  meal,  and  it  is  an  important  beverage  at  weddings. 

The  Chinese  also  ]nepare  an  alcoholic  drink  from  rice  containing  about  thirty-si.x  per 
cent,  of  alcohol,  and  made  in  less  lime  than  the  sake  of  the  Japanese.  In  Java  an  arrack 
is  made  from  rice  by  the  action  of  a  substance  known  locally  as  "  raggi,"  the  active  agent  in- 
which  is  apparently  anotlier  kind  of  mould.  The  Dyaks  in  Central  Borneo  also  prepare  a  sort 
of  arrack  from  rice. 


f  ? 


WILD  RICE 

Over  a  large  area  of  the  United  States,  Southern  Canada,  and  also  in  Japan,  Formosa, 
and  China,  there  occurs,  usually  in  sluggish  streams  and  along  the  edges  of  lakes,  a  tall 
grass  known  as  the  \Vild  Rice  plant,  and  botanically  called  Zizaiiia  aquatica.  It  has  been 
estimated  by  the  botanists  of  the  United  States  Department  of  .Agriculture  that  this  plant 


JAPAN.      MAKING    USE  OF   THE   BAMBOO   TO   LIGHTEN   THE   LABOUR   OF    HUSKING   RICE 


..agar.-ik 


Wild  Rice 


A    JAI'ANKSi;    MACHINE    VOH    I'OlSmS,.    K,CE 


Amencan  market  as  a  breakfast  food  ''  '"^  *"  ''  ■^■"••'"  -^'cnt  placed  o„  tl.o 

one  c;:;S,- ^;^ t;;;;^;^t tik^  tr'^'  --i'  ^^  «r  '•^■^'"  -^  --^-  ^.-e  .eds  fro,. 

parts  of  the  fully  /rown  plant  t'ndo.ti"';;  '  ""'  ^''^""'"'^  «"™"-*-  Tl L  upp^ 
'nb.rch-bark  canoes.  One  man  paddlt  li  ct.  r,"/' ,"'  ^"''  ""'  '"'^'^'"^  g«  ''-ves^frg 
pulls  over  the  edge  the  plants  growing  o,  ekhe"  '■  n  "  '"'''''■  '""'"^  '"  *'' '^t'-^".  gently 
of  the  canoe.  Each  patch  is|one  ^^^^^^^^^^'f  ""'T  "",""■  "P-^  ^^ed  into  the  bottom 
Tlie  seed  is  then  taken  asltre  and  ei  he  1  '  ,'  \TV  ""-'«''""  "'  '^''  '^''^^  condition 
''ul  'ng.  This  is  done  by  heating  it  in  k  f  '  ''"^^'^'V'"^^"  '^'">''  "■"  ""'""liately  prepared  f"; 
-1  easily  broken.  Afte^this  pl^dli  ^^^  "^;i:j!.:  J^  ''^  ^^■'"■^'  '-^-  ^'-  ouL/hulk  Wt  ^^ 
l>egra,nbe„,g  separated  from  the  huIs,rh"S^b^^^^^^^^^^^ 
;;-  state  .t  can  be  stored  for  a  long  t,mJ;:,l;rS  ■;!;"-  ■  ^J.^St  ^^S^ 

I"  a  certam  extent  also.  ,t  ks  used  i,    the  mfnuhctt      T     ""''/""''  ""  ''  ''''^^'^^^  f"'"!- 

The  cultivation  of  the  wild  rirenl.n/       "manufacture  of  rice  cakes, 
ments  ended  m  failure  from  c^'^VT'"'' ''*''"'""' ''''"^^^  i r  ,i 

;'-^  place  ,t  has  been  asc!^:^3;;:;t;:;,::;;'^rT'>'  ''■'■'^^  -'  -"  und.i.^;^'r;n: 
-  ^^  -  -"  ^'> .-  against  thi^'  ^^1;:-^^:^-;:^^:^:^-^^'- 
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JAPAN.      A    BARREL   OF    SAKE    WRAPPED    IN    RICE    STRAW 


{ormor  country  is  known  as 
K;iu-sun.  It  is  extensively 
cultivated  along  tlie  margins 
of  lakes  and  streams,  but  it 
appears  to  be  hut  seldom 
allowed  to  flower  and  form 
seed,  as  the  Cliinese  appre- 
ciate the  vegetative  portions 
of  the  plant  rather  than  the 
grain  as  a  food-stuff.  The 
very  young  shoots  and  the 
solid  bases  of  the  stems  are 
collected,  lightly  boiled,  and 
eaten  as  a  vegetable. 

In  Brazil  and  the  West 
Indies  another  species  of 
y.izaiiia  is  reported  to  occur 
and  to  be  used  to  some  extent 
by  man  for  food  and  for 
fodder.  With  proper  care 
wild  rice  or  Canada  rice,  as  it 
is  also  called,  could  no  doubt 


water.  Wild  rice  is  naturally 
a  fresh  water  jilant,  but  it  will 
thrive  on  marsh  lands,  mud 
tlats,  and  similar  places  which 
are  alternately  covered  and  left 
bare  by  the  tide,  jirovided  the 
sea  water  is  sufliciently  diluted 
by  the  addition  of  fresh  water. 
\'ery  careful  experiments  were 
conducted  by  one  of  the  officers 
of  the  Tnited  States  Depart- 
ment of  .Agriculture  to  deter- 
mine exactly-  tile  limit  of  salin- 
ity. He  found  that  tile  sense 
of  taste  is  a  sufficiently  accurate 
guide.  Water  wiiich  is  ajipreci- 
ably  salt  to  the  taste  is  not 
smtid  to  the  successful  culti- 
\ation  of  wild  rice,  and  areas 
exjjosed  tosudi  water,  however 
liromising  they  may  appear 
otiierwise,  siiould  be  avoided 
by    the    would-be    cultivator. 

The    plant   also    occurs    in 
Cliina  and  Japan,  and  in   the 


be  cultivated  in  suit.ible 
localities  in  the  L'nited 
Kingdom. 


JAPAN.       .MAKING    IP    RICE    IN     136   IB.    BALES,    COVERED 
WIIH    RICE    STRAW 


TiWf^^^fnr^ 


fO 


The  World's  Commercial  Products 


OR 


MAIZE 
INDIAN  CORN 


-K        I 


I'HiMrrivi;  hifi-au,  |'i,(i|-,,ii 


I'llis  \;ilual)lc  foiid-^tiltt  is  tilt' 
Ktaiii  of  a  j^'iKMiitit:  ),'r,iss  known 
til     hot.iiiists    ,is    /(■,,    ,l/<(vs. 

Ilic  origin  of  the  plant  is 
\vrai)pcd  in  mystery,  and  has 
given  rise  to  considerable  dis- 
( ii^sion,  the  rpiestion  at  issue 
Ijeiiig  whether  /.ca  is  a  native 
of  the  Old  World  or  of  the 
New.  In  his  co!n[)lehelisi\-e 
nionograph  of  the  plant  the 
great     French      agriculturist, 

of  an  Asiatic  origin,  hut  his  opinio,,  was  .ontested  bv  l)e  C  ,,,,1  11  '^""''^""■''  "'''"';'   ""'  ^''^"""-^ 
upon  which  an  Kastern  origin  of  the    ,  • ,  ■  ,  '  "'"' •""^"•'■'■'■'l  tlu- evidence 

extent  niislea.ling,  aiul  furtE     ■      l'  h  t  thi  \i  1    i  V'"'*^'  """'"""'"^  ^^"'^  ^"  ^^  '-■'-" 

probably  does  not  date  i,a.k  previous  the  g'  in  ^''7,'"  '^^'^lon  of  the  hons  of  the  Sun 
-•'■"  -^  that  remote  period  a  re  ~e  f  d  ll"^^  T''  T"  "'  ""'""*'"  "''''  '""^^'  "'^^'^ 
anticpnty  of  the  cereal  ,n  Americf  i"  ffo^l^d r",,  \  '''  ""7  ^n.irkable  proof  of  the 
buried  in  the  soil  of  the  shore  m  p'r  to  S^i^l^^f  1  f  T'7'  '■'  '^"""  "^  ^"''^  "'  '"-- 
junction  with  the  absen.e  of  a  ,v  wd  a  the  te^  'T  I  T  ""'  '!'"  '"'  '^''"^  '"  ^■""- 
Afnca  previous  to  the  hfteenth  oi""te  i^it^v  tSon  l'  "T  "I  ''""P^'  ^'"^''  "'■ 
tlu.  plant  as  afact  beyond  dispute.  .  (^n!  e';:;;^  ']  lXSj^Hd''h.t'"T"  ""''"  "' 
rapidly  became    known    to  the  inhibitmts  of    ,ii      ""/."'^^'"'  ■^""d.  however,  maize  very 

allowed   of   its   cultivation    ad  ■  '"  '''^''''  ''"-'  '^'"''''''^  '"nduions 

people  it  is  most  fami  u  K-  S,wn  a     mtj'rindi -n  ^"'''''\  "'  rT'     ^"  ^''^  '^""^'' 

i-orn;   in  Holland  and  Hungary^t"      II  drkihwh^'^r  '"  ^''^'z^'""--''  "-•^■'v  - 

m  Turkey,    Kgyptian  corn      hi   Fi^^y  t    SvrV  n  '"  central  France,  Spanish  corn; 

mealies.  \h.'\,!;despread  cu   k  'u.     o  rr^h  uT' '    "'  '"    '"^  '""f'  ^^'■'— "l""-- 

food-stuff,  but  it  is  only  in  a  few  cc  in  r  es    hS  '  .-"vincng  proof  of  ,ts  yalue  as  a 

an    industry    of     tirst-dass  '  '^""'^•^'''°"  "^  '"^ize  can  be  regarded  as 

importance.     In  luirope  the 

principal     maize  -  growing 

countries  are  Hungary,  Italy, 

Spain,    and     the     South     of 

France,     In  Italy  maize  is  a 

most  important  food  of  the 

people  ;     everyone    eats    his 

daily  portion  of  "  polenta," 

a  kind  of  porridge  jjrepared 

from     the    coarsel\-    ground 
grains,     tiie     poorer    classes 


ALOES 
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Maize 

'«'in«  c(mt..nt   w.tli   a    vvrv  ,o  „■  ,  ^^ 


'#  '^^  1^. , . . 


'/■  •^-■^; 


-^,_.  V 


«l  APIM.    Mu^K    ,s    iT.iLV 


5ifS~E!,S 


i^":^:,^™;'^:- ,:'■•  -  f™:  - ':i"-::- -::;;;:;f -■•'  -- 


S2 
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tillni 


lis,  wliirc  in,ii/c  is  I, 


lit;  »p  ip.     It  u,i^  fiiini.tis-  obtained 


irijrlv  IWi  <l    I- 


lis  a  bv-pro(|ii(t  in  tlie  alcoliol  di 


a  Sonne  ot  spiiit.  but  is  now  ..btaiiicd 


on  a  lar^e  scah 


from  the  isolated  neim-,  l,\-  li\(|iaulir  pn^^nre. 

The  i,„,er  l.aNe.  uhi,  h  enwrap  the  eobs  are  used  bv  the  natives  of  the  Sunda  Islands  fo, 
making;  ,,«a,ette  p,,,.,,..      n„.  i,,,,„  ^.,,,  ,„„|,,,,  f,,^  .^  ,,,^^.  , ,.^  ._^  ^^ 

th.n.  aft,.,   bun,  Muoothed  out  ami  dried,  are  na.lv  for  use.     The  -  p,,p..rs  "  an    sad 

the  prop!,.,    Ivni,   -,,l,|   n,    park.ts  ot    teU    for  a   lew  rents.  ^ 

III  ad.ht.o,,   ,o  the  .ountne,  nieutioue.l  abov.-.  ,nai/e  „  enlttv.Ued  verv  laiKelv  bv  the 

nanves  ot  .\fr„-,,  ,„  .  ,„,„!..„,„  ,,,    then.selves  and  then-  e.atle.  ,n,d  also  bv  the  e,!iou,sts.       Fn 

tiie  I'^ast  it   is  ,d>o  l.irf,'ely 


Kiduii,  but  the  two  prin- 
I  ipal  iii.u/e-prodiiiinK 
lonntries  of  the  worhl, 
wlii(  h  expoit  the  lereal  in 
enornions  <|iiantities,  are 
tlie  I'nilid  States  and 
.Vr^,'entiiia. 

Mai/e  is  an  annn.d 
K'ass  reaehinfj,  under 
a\-eraf,'e  ronditioiis  of  soil 
and  riiniate,  a  heif,'lit  of 
from  si.\  to  eiglit  foot. 
The  stem  is  not  hollow,  as 
IS  so  conitnonly  tho  ease 
in  nieinbers  of  the  grass 
f.imily,  but  is  solid,  and 
111  its  younger  stages  oon- 
tains  a  considerable  pro- 
portion of  sugar,  a  fact 
wiiieh  rondors  the  plant 
of  considerable  value  for 
forage. 

1  he  leaves  vary  groat- 

1  1  1  .  'V'  ill  length,  l)ut  geneialh 

.ave    an    nnduatmg    margm.  an.l   their  .  olour  n.ay  be  green,  yellow,   or  red,  acc-Mding  to 
lie  va..ety  of  the  plant.      Fhev  are  generally  covered  with  a  tine  down  on  their  under  snr- 
face,     \anegated  and    other  varieties  are   frequently  grown   m  tie    .p,-,,    air  ,n   summer  in 
parks  and  gardens   ;-,i    this  countrv  for  tlie  sake  of  their   foliage 

Tl...  male  llouers  are  borne  on  the  top  of  the  .stem  in  tlie  so-'c.died  •■  tassel,"  and  form 
large  qnantitMs  o  loose  drv  pollen,  which  ,s  readily  Mattered  bv  the  wuul.  The  female  flower^ 
on  the  other  hand,  are  pn.tecte.l  by  the  bases  of  the  foliage  h^ues,  and  occur  .,„  spikes  whic 
are  further  protected  bv  the  strong  siieathiug  ••  spathe."  From  the  ape.x  of  the  female  spike 
o  .oh.  as  It  ,s  termed  the  delicate  style-  .f  the  flowers  hang  out  in  tl^  form  of  a  dense  ilkv 
plume,  and  sooner  or  later  the  nude  pollen  tloatiug  i„  the  air  comes  mto  contact  with  those 
when  for  ilisation  ,s  e  tected.  and  we  have  the  delu.ite  spike  devc.loping  into  he  rip 
golden-yellow  mai^e-K.b.  so  well   known   to  everyon.  t     h       <■  >    uic   ripe 

Mai.e,  however,  is  an  e.vtu  niely  ^•ar■able  ,)lant,  and  it  is  said  that  over  .'W  recogn.sabl. 
varieties  are  known.     Some  are  only  a  few  inches  in  Height,  while  others  are  .Mants  of  s,. von' 


K.\lril<    WdMKN    (;KIM)IN(,    MAIi^K 


before  theii 


tilers  re(|uire  three  or  four 


■iiion.     There  is  also  great  \ariety  in  the  shape,  size,  and 


times  as  Ion 


colour  of  the  acti 


.ij 
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(,'1.1111  III  1(1111. 


•Ill'  whili-  .Is,  f( 


>r  t'\.iiii|ilc, 


^i^ 


iii>(ii-.il>l\-  iiiti,  ii 


lli-<u/.u  m.ii/...  ,„|ht,  ..,,.  v.llow.  r.-d,  purpl.. 
;;'  '"''  ~"'l'''l.  .uicl  til,.  v,,n..ti..s  .liftrr  .imoHL; 
tli.niM.lv,-,  ill  rlnini,  ,,l  .,,ni|H.>i||,Mi. 

A.  st,,t..,l.il,„v,.,  ,1,,   „„„,    nri|«Mi.,nt  m.uw- 
«r"u.nf,'<u„ntrv..i,|„.„,„|,|„t|„.  i-„„,,,,  ^,,^,^.^ 

^^'"•"•-  "i;"-,i,i,i..  .„  „  „,„.  ,,,,„,  „,„^,. ,,  „,;, 

mn,t  v..lM.il,l,.  ,„,,..  s„r,M>MnK  .vh,  rott.m. 
M.inv  v.m.Hr>.,,.,„lt,vat..<l,  l„it  Ilir  ,  Inrf  mav 
■'■>;;nK,lv_«n„„....l,„tof„„r.|,,>M.v  F„.t  .:,„„;. 
•I"'  ••Imt  v,.ii.tu.>,  wl>i.-|,  an.  mn>t  .,„ninc.iilv 
'"■'  ""li  '■■ist  of  I.ak..  !.;,„.  an.l  north  of  Marv- 
'""'-'"','  ""•l''Mt"varKt„.>arvn,..si  popular 
u-t  ,m<l  >o,itl,  of  thrs,.  lo,aliti..>.     Til,.  ■•  Mors.- 

" <lii(.tly  in    the  south,  and, 

.-. 1. .    .   I  ■  t  .... 


HHU..,;    M.U  inNH   CUTHM.   OHK    .,hMS  .XO    HIM...    „„,   .,,„   '^,^^^^^ 


Maize 


A   i.oiil.   MAlZli    V|;ak 


Pl"%'l'  and  the  harrow,  and  the  s.vd  (-.n-fMlK. 

;;■  ;;vo  or  ...e  hors..     TlH.  :.ed  t'2^'^::,;;;;,:;:.">-  —  "f  ■'  '•  planter  -  drawn 

'the  s„,l.  and  awtoni.tticailv  cncr.d  aLn  m     •,    ,  t  "/"','""'  '"  ^■"""  '"*''-•  ^'™^''i"%' 


«« 
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l'\(KIV(,    MAIXI     IN     l,A(.-,    loK    KXlDKr 


rliiif  Idt   oix    itulifs  apart 

VMtll    .1    (llst.llKl-    of    t\V<»    f.'ft 

iH-twiMii  the  plants.  The 
•  sstntial  iMMiitsari'  Iixthtam 
III  even  »li%iribiitiiin  of  tin- 
plants,  and  to  avoiil  tin-  i-x- 
trcnics  of  ovtrrK.vvdinK  aiifl 
plaiilniK  -It  too  Kfiat  ilif.i- 
v.il>  drcal  rare  is  takrn  in 
thr  pio|Ht  niltivation  of  the 
lifld  diirini;  tin-  early  stages 
"I  the  yi'iiiiK  plants,  and  the 
most  successful  (  orn  growers 
importance  of  reniovinc  the  uee.ls  is  ,  ,„^,.i  >  i  .  ■  '"^''    "'"^''    "'"'    '^''■"'^<'    ""' 

as  It  Incomes  caked     \Zl        the "    .  J'  '  '      ' '  ''  '"'t''"''  ""'  '"'"''"'«  "»'  "'"  -*'  -  -<"' 
.-mpl-ved  m  all  .ases  '"'"^-'tion  is  earned  o„,  hy  han.l,  liorse-machinery  iK-in,- 

li.u.d,  but  n,  a  <ountr\-  hke  Ann     '  I    e  e  '  ''"''''"'  ^''''  S'-n^'rally  carried  out  bv 

l.as  resulted  in  the    u-  „  ion    f     ! ,'  ^    \  "  ^'"''^^'r'^'-  «'"''  i^  impossible,  and  necessity 

i"  a  most  efioeilt  manner  ^^'  '"'""'""■^  '"^"■''""•^>-  ^^•'"'■''  f-^f"™''  ""^  "Perations 

of.^:r^t.rb;\a:;s;tt;:\;::\::T^;:;';;r'"^  Thisde.rab,estate 

whole  plant  IS  ^elat,ve^^ou,;a  ,;/«„.,'  :L;'',;d'\"Tf"''^  ",'''"  "'  '""""'">'  *"^' 
pen.trate  mto  the  tissues  of  the  tilantmjlV.  ■'"'^ '"■^•'f'"^'  '""K^'l  '^P'-vs  are  unable  to 
skin  and  to  depo.i  tiS  w  ^S^ '  "1,  rSi  '":!'•'  "'"'  "  "''"^"'>-  '''*'"''  »"  P''^^'''^  ^^e 
dangerous  when  tlu.  «ra  n  s  s  ored  on  bo  .       .        '"  ""''""-'''  ''"^■"^■••^'  *"''  ""^^y  '''^'^  '"»'*» 

kne  n  in  South  Ant'^i  a  nil  ^^^^h  ^  ''""  '-""P"'''-  ^'''^'''^  '^'■"-'^  ''"^  the  maizc-flv. 
cases  kept  in  checrb  "  r^p'sinj  tin^^^^^^  7  '"""T:'  '''"^  '"^'^■^*"'^-  ^''"'^''  -«-•  ■"  ^»'"'-' 
preventatives  againsMl  e^^  Ss  ,  .S^^^^  'r^'^  "''"'j  ^•'"'•'  ^'"^^  *"^^''^»'*-  ""«  "f  the  best 
tl-  lull  heat  of 'he  a.mmc^r'ij  [     rtl."    t  ''""^*'  '"V  '^"  ^'^'f""^'"^  "^  ^^e  gnain  before 

rapid  development  an; m:;';!:  of ^;.r!:::;:r "  "'"■ " "" "'"-'  ""-'^■^"'  '^^'^'^  -  ^'- 

..asIl:;Z' J^ld!;;.  a::d'::?:;^;;;'  T^  'T  ^'"'.^^'<-*'-  ^--S  tl.  last  few  vears 
acres  under  cultiv.uio        i'-    lus "   .      j '    t  "* '"""  '/  '  V"^Vinated  that  there  are  nearly  5,000.000 

tinu.  this  wonderfuuJln^n  !;■  ,  JS?;,^:,';;:^-'^ 

H.ief  maize-gn.winK  c  ountrv  of  the  wor  IH      T  '  '"■'''""^''  ^  ""*'""•  "'"^  '^''"'"e  the 

Huenos  Air.'.  SanU  F^Tord  ^  ^^  Fntn  ii:""?""'  'TT  "'"'■""^''  ^^•'"'  ^'^"^  ""^  ^^ 
hitherto  nKiize  has  been  chietlvri;cdl;n"  '^^'""■'  ""'  *""  "'=^*  "^^'^^^d'  ^'"^  "Wl'-' 

tl.Hr  staple  cultivation.  Tl  '  i ;:';;"  ^h^  a':  d't'  '?;'">' '^"''l"—  -^  -<l"l'ti"g  it  as 
first  plac...  ,1  valuable  exr.ort  trade  i,1r      1         .  *.   ^'""  •^'■«™tme  is  two-fold  ;    in  the 

y.ar  lvin«  more  lai^V SU'^to^  fo  tll^^^S:' m  ^^i^'ii^TT'^^  '''  ''''"'  '^  ''^'=^>- 
of  the  wealth  of  the  country      The  ImH  i    I        i  .   ""''  ^""^  '"  ""portant  a  part 

from  I-urope,  clue.ly  I  tab  us  \  ni^ht  h  '  \."T''':''  ^^'  P"""  "''^  '«"°^^"t  immigrants 
bv  these  people  hai,  up  tTthe  i"  '      b!^^  "'"''''  "'  "'""'■''"'"  ^'"P'">'''^ 

H'sults  achievU  are  due  to  t! le  m^r  d  o'  ^  '"^  T^^'  ^"T'''''  ""^  ""^ci^ntiHc,  and  the 
t.ons.  Nevertheless,  it  is  o  •  g  ^  t  ;  t  It"  th  t\T',''''''  ''"  P^^'"'  '^'™^*"^  '^^"^^- 
and  that  the  le.uen  of  modern  idtc   s  ,  el      IJ    n^H  '7  ""P'"""*^  ^^^^  ^^  >"^^^' 

Argentine  affords  a  very  large  marke't  f!;  u^tolt'r:;::'^";"'-^  "  ""^  ™^°"'"^'  ^^"'  ^"^' 
At  the  present  time  considerably  more  than  one-half  of  the  tot.d  crop  is  exported,  and  one 
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;r.iiii  Loiius  ill  contact  with  tlic  air,  which  itself  iy 


grain,  stowed  in  ilrv  wcat 


nil  lifti'fii  or  twcnt\'  d.i 


afiiT  she  has  i)ef,'iiii  to  loa<l,  and  the 


generally  damp.     11  the 


cargo  is  of  dry 


licr,  no  damage  will  be  done,  so  long  as  the  hatihes  are  securely  bat 


,„„    .    ,  ,    ■  , f-'    ••'■'  -'"^  >""■'■,  r-u  u.iif^  as  uie  iiaiiiies  are  securely  Dat- 

ttncd  down,  and  as  nearly  as  po.sil.le  hernuticallv  sealed  during  the  whol,.  of  the  voyage 
Ihe  dami.ness  of  the  grain  is  largely  due  to  the  shipping  i,eing  carried  out  in  wet  weather,' 
M.t  111  the  opinion  of  one  of  tiie  l,.admg  exp,>rteis  the  chief  .ause  is  the  bad  system  of  cultiyation 
largely  a<l(.pted  m  many  parts  of  the  country.  One  of  the  worst  mistakes'of  the  farmers  is  to 
plant  more  of  ti.e  crop  tiian  tluy  can  possibly  harvest  to  advantage,  with  the  result  that 
arge  <ii.ant.tles  of  unripe  cobs  are  shelled,  and  in  ..rder  to  gather  in  the  huge  ,rops  the  harvesting 
has  to  be  carried  out  in  all  weathers,  wet  or  tin,-.  ' 

At  the  present  day  one  of  th.^  most  important  and  interesting  lines  of  work  which  is  being 
earned  on  by  the  scientilic  agriculturist  is  the  improvement  of  lield  crops  by  selection  and  by 
the  breeding  o  new  ^•arietles.  Such  work  has  been  largely  carried  out  in  the  case  of  mai.c" 
especially  mi,e  Lnitec  States,  and  already  the  most  n.itable  results  have  been  achieved.' 
Miielh  put,  the  priiuipk-s  underlying  the  whole  of  the  «ork  are  that  we  may  -'improve" 
an  e.Msting  plant,  especially  if  it  happens  to  be  a  variabh-  ,,lant  of  which  there  are  many  yari- 
.'  los,  by  selecting  for  seed  purposes  only  those  fruits  whi.l,  m  themselves  possess  desirable 
.  uu-a,  h.rs  or  are  borne  o„  plants  which  possess  such  characters.  For  example,  if  maize  is 
.louii  fo,  he  grain,  only  those  corns  should  be  sown  which  have  been  selected  for  their  size 
-"'o-ir,  high  proportion  of  nutritive  matter,  early  ripening  .pialities,  etc.,  while  if  the  maize' 
i>  gnnvn  for  odder,  seed  should  be  taken  from  plants  which  possess  an  abundant  leaf  surface 
ol  known  value  as  an  animal  food. 

Tlie  breeding  of  new  varieties  is  a  more  compk-.x  (piestion,  demanding  in  some  instances 
.  onsiderable  scientihc  knowledge  and  practical  skill,  but  the  essential  features  of  the  .operations 

are   that    by   ensuring   the   fer- 
tilisation of  a  female  plant,  pos- 
sessing c'  ters  of   recognised 
value  to  t..      arnier,  by  the  pollen 
of  a  male  plant  also  possessing 
the  s.ime,  or  it  may  be  different 
but  equally  valuable,  characters, 
it  is  possible  to  accentuate   the 
characters    as    it    were    in    the 
oftspring,  or   to   combine  them. 
It-xperinu'iits  are,  therefore,  being 
carried  out  at  the  present  time 
lia\-ing  for  their  object  tlu;  pv<<. 
duction  of  new  v.uii'ties  of  mai/c 
possosing      desirable     qualities. 
Thus,  one  line  of  work  lies  in  tile 
production  of  a  maize  which  shall 
yield  a  niucli  larger  croj)  ])er  acre 
than     the    varieties    commonlv 
grown  ;    another  lire  aims  at    .1 
grain  of  imjiroved  nutritive  wdue. 
and   another   is   concerned    with 
producing    a   grain    which    shall 
contain  a  larger  proj)ortion  of  oil 
in  the  germ,  .so  that  it  may  be  of 
more  \alue  to  people  interested 
in  the  manufacture  of  maize  oil. 


J 
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Millets 


MILLETS 


Till-    term   "  millet  "  is  em- 

pi'n-ed    to    inchule    a   large 

number  of  cereal  and  forage 

Ki-.isses,    the  seeds  of  which 

•ire    usually    smaller    when 

fompared  with  other  cereals 

sncii  as   wheat,   barley,  and 

'>;its.    Tile  importance"  of  tile 

millets  as  a  source  of  human 

food  is  by  no  means  fully 
appreciated  in  this  country, 
no  doubt  on  account  of  the 
comp.iratix-ely  trifling  part 
which  they  play  in  our  do- 
mestic economv.  It  has 
h«n  estimated,  howexer, 
tli.it   fully  one-third  of  the  

Inna  and  Korea  use  c.u.rnK.us  q  ,  mt    i       • ,  ''  ■"""'^'""  ^''■''^^^■^^^^  '-siiels  of  the  seed, 

late  Russo-Japanese  War  w,ll  be'    "    '      i  "    i^d^^T''''";  "'"\!''''>-'  '•>•  •''"  «-""  i"  the 
'"  the  world  u„.lets  talce  a  prominent  ;,  ^  ^^'^  :^,  'r.Jt:;;,  ^""••"^■■•'  -  "-"v  ^'"  l-ts 


ITALIAN-   AND  HU.\(;akia.\    Mil  r  ft 

an.';;:s;'r;^;.;s  ■;;;n;;'K  i^:;^;:;';::;;  t;::r  ^T'-  -'"■'  <-'-  ""-'■ 

^."Kl  evidence.     Wnters  on  CI      e         ',  !  'i:,:,""'  TT  I"  ""  -'•^"--"'V  sufficicntlv 

plants  sown  each  year  bv  the  Em,>    ,  ,  :^   ^  'ncude  tins  va,  „  ty  of  nnllet  u,  .he  live 

">  "•^■.  27m.     Now  each  of  the  five    ,l' ,    s'  l  'V>      '  ,"'^'  ''"""'"•^"''  «'^-""  ''^^  ^'""-non, 

native  of  their  countr^•,  and  thi     t  le  ■'      '       ■'  "'"  ^^'"''■'^  ■''  '"''"^  an  undoub,..,! 

'"  '"■^■'"-  i"  the  wild  stau.  in  Ja  ,"  1 '  ^j  "  '  ";T,""""'"  ^"^''  *'"'  '•"'  ^''^'^  tl'<'  ^I--  aop.ar 
"f  vears  ago  befV.re  all  cul,  ^  o  j  '  ,  'l^'''  '"  '"^  '"■'-f  ^'-t  >.  ,/„/.,,  ex.'ted  thou  an  I 
l-l>ably  extended  ver-  rapii^  ■ "  "t  ,  :,'  {:  th "  ""'/  '"  ';"''''V^-i"l'-'^'K"-  ''s  cult.vat.o:. 
"f  the  lake-dwellers  of  the  St,>„e  Ag  ^^  t'  'h  Id  'n  •'"  '''''"'"'"'  '^'"""^  "'^'  ™- 
7  •""■■^^"t  Svria,  Arahu,  and  (,re,..v  .1  '  ,  L  '"  T'"  ■'■'•'^"""•ly  ^^'^^^  ""knoun 
Austria.  "••""'  "   "■'' iu.d  .sw.t/erlan.l  probably  r/,'   Russia  an  I 

Italian  millet  is  more  or  less  evtro  ,,■  l, 

'"    '-"•'.    ^1"-,  Japan,   X;rth  ii  V^r'nlo'T's:'' '''"'''''r'' '■'"■■'''■- •--«^' '"^ 

'M-qnion  of  America    wh.re  it  i-    „  ■  ''    ^'•"'■'-  a"'!    Canada.       With   the 

':■  '"-an  food,  and  i '  ^         ,,^1  J.^^'l  '^h;:!.  r'"'^'^'^"^'  ^"^  ^"■•■^'•-  ^'-  --a'  --    ' 
-l""Hlance  of  the  gram  found  „,    I  e  i  I'  dw  ■'  T'-,'  •"" '"  ""'"''  ^'^  '^  '''■■^'  -"'I-       The 

-  P'vhistonc  times,  and  th  r^  ,   ^     ^t;      ^'^^^  ;'^'^'?^\'-^  -n,po,,,mce  as  a  food 

-a-  before  the  Christian  enu  A  ^on  V'!,  ■:'-^"?"'"  '""^  '^'  *'l"-  "-^'V  ^iO.K» 
'"*a.  where  it  is  also  iargelv  grow,  1  1>,C;  "  ;  "'  ''  "  ':'"^">'  '-«'  '"  Japan,  Cinna,  and 
parching,  and  may  be  e^en  ^lone  „;  mS'  with'mSk'al.d  Z^:^  ''''-''  ''■  '""""«  ^ 


^vMsJ 


«(> 
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HARNVAkI)  .MILI.KJS 


Aiiotl 


import. lilt  t;ioiip 


111H1:>111\(.     MAl/l     I1IH-. 


Ill  millets  air  tJHisi-  l)cl(iiii,'in},' 
tci  the  },'(iiMs  I'liniciiiii,  and 
Uilown  in  till-  I'liitrd  States 
as  the  Hainyard  Millets, 
riie  plants  Vary  ('"nsideiaijly 
111  ii.ihit,  hut  ,ire  typicillv 
I  iiarse-;,'iii\vijii,'.  with  widely 
spre.uliiif,'  stems  bearinj,' 
i)n)a,i  lea\es  and  larf,'(;  irre- 
Klll.ir  ••  heads  ■'  of  llowers 
and  seed>. 
•|  he  till.'  l.arny.ird  millet  l\nii\i,u,  ,/-„s-,;//,.  ,„  ,u,>  raivlv  as  a  wild  pl.iiit  in  this  romitrv 
l.iit  IS  Kiown  exteiisivelv  111  iiiaiiv  p.irt-  ot  the  W(,r!,l,  ,hietlv  m  the  Fai  i'ast  and  India  in  the 
latter  comitrv  heiii!'  known  a-  "  I'.harti,-  ,iiid  ii>,.(l  !or  torai,v  and  as  a  food-stiiti  by  the' poorer 
native-..  ()tl„.rimp.,rtant  Iialiaii  millets  .Me  "  Sh.nna  "  and  -  Sanwa  "  :  the  loimer  ( An»c»)» 
co/o,u,w)  IS  a  mil.  h  Mii.iller  pl.mt  than  /'.  cnis-^aUi.  hut  is  one  of  the  mo>t  valuable  foruK.' 
crops  of  the  l-:a>t  Indies,  where  it  is  also  iiM'd  for  human  food.  The  fo,,d  \,due  of  the  grain  is 
not  eonsidered  by  I'.ofessor  (hmr!!  1,,  be  very  hi^-h,  but  in  e.rtam  .listri.ts  it  i-  used  fairlv 
exti'iisively  by  l.ibiMuers,  and  it  i^  .iNo  >.ud  t..  be  eaten  ,,n  fast  days  bv  Hindoo^  who  bv 
boiliiiK  the  Kiam  m  milk.produee  .1  prep, ration  known  ,-  •  Khir."' '  The  Indi.ms  of  Mexj.-o 
and  the  sonth-wvslein  I  iiited  State,  are  al-o  siid  to  eal  this  millet.  "  Sann..  "  millet  is  a 
.  ..arse-i;rowinK  plant  with  .1  l.irge  ,„r.o,mt  of  herb.if;,.,  ^nd  is  the  most  rai)id  grower  of  all  the 
millets.  Its  nutritnv  \ahie  is  not  high,  but  in  India  it  is  eitiier  pivp.iied  as  rie,.  „r  boiled  with 
milk,  or  eaten  merely  parched  In  j.,,,an  this  variety  is  laigelv  cultiv.ited  in  those  districts 
where.owm.g  to  the  hilly  natuieol  the  .,uiitiy  or  to  the  abMi,,-,.  of  water  for  irrigation  inirposes 
It  i>  impossible  to  grow  nee.  It  is  grown  entirely  ,,.  a  hnni.tn  food.  ,he  grains  being  ground 
.ind  the  ir.e.d  eaten  a,  a  kind  ol  poirnlge. 

<O.MM<)\    Mn,I,KT 

The  (  ommon  Millet  {l\ni,\i,„:  i„,:uun,,:i)  known  in  .\meri.-,i  ,is  the  Mroom-corn  Millet  1-, 
g.'iurdly  reganle.l  a,  the  true  nnllet.  It  ha-  been  eultiv.ited  m  Kiiiope  fnrnt  the  most  remote 
inn.-  ,.nd  tll,  r,.  ,>  dnv.  t  evidence  th.it  it  W.,s  l.ugelv  used  bv  the  Swiss  Lake-dwellers  The 
origin  of  tins  n  illet  1,  veiv  uiiceit.un.  ,,nd  .tllhough  it  h.i-  been  found  growing  >poi,t.,neouslv 
..!  Sonthi  111  I-.uiope  ,ind  in  m.iii\ 
p.irts  ti  .\>i,i  and  .\fii(  a.  there  i-  | 
no  .iiuheiitie  inst.incc  ol  its  | 
lia\-iiig    l)ci'n   found    triilv  wild.        j 

I  111-   hot, mist   I.inn.eus  ngarde-.l  W 

liuli  1  ,1-  the  houu  ol  the  pl.mt, 
but    De  Cmdojle  (|iie>  not   .i,n- 

Sidel      the     ,\idince     a>    pelle.  tl\- 

sati>f.ictory,  and  is  imlined  to 
tliink  that  an  "■  lvgvpto-.\iabi.iii 
crigin  is  \'er\-  probible."  Com- 
mon Millet  IS  e.\tellsi\  elv  gloun 
11;    til''    .Mediteiraili  .111   ii  :.;ion.  in 

Rlissi.i,   ("hill.:,    .iiid     l.niaii.        It  .    ,  , 

•'   '  >'"  rii  AiKic.v.     \!i;cii.\su  Ai.  suwim;  oi--  .\iAizi-: 


.^.';--«? 


Millets 


wasintn.ilnr.d  int..  Aiiiciira 
'n:in\-  wars  a;;.,,  |,„t,  ,.x,vpt 
II'    tlir   llortll-wvst.TM  States. 

It  lias  n,,t  ni.t  wjtl,  much 
'.i'"nr.  TluT,.  aiv  tl,r,v 
pnii,i|)alvai-icti,sciilli\atc(l. 
"mUW  (listiiif,nii>|ial)l,.  |,v 
•'"■  '"'"111-  <>t  the  soTds. 
"Iii.  I,  ,,n.  wliit..,  y,.|l,w,an(l 

"■'I-       Th,.  Wllirr-s<c(l,.(l  f,„„l 

•'I'l'"'"-  '"  I'.'  til,-  m.Ki 
'""I'list  plant,  and  the  vcll(,\v- 
-'■'•'led  vari.'ties  haw  usiiall\- 
''"•"■  l''>li.i^'e.. 1,1  in, irhli-i,,,:,. 
-n.vn  (,,l,,iir  than  the  led- 
-'■'■'i''l  plants,  whose  leave> 
'a'distinetlvtiht^ed  with  red. 

OR    DHIRRA 

•Guinea  C,,!!!  ,,r  .s,,ighuin 
{Aiuii'i.p„a,in  S„r-lii(m)  is  a 
V''r.\-  extensively  (iiltivated 
'f'l'Ml.  and  which  is  known 
'""''•I'  •'  I"  uilderini,'  variety 
"'  "arnes.  (t  is  ^viu-ralh 
"Wirdeda^a  natiw  ,,f  South 
•  Vfriea,  wlieiv  it  is  kuoun  a- 
'^■'""'  *'"'■".  takin.i;  it>  name 
"■""1  Ilio  native  tribe  of  that 
"•'i"ii'  ;  northwards,  m  the 
-^ud.ui  ,uid  Kf-vpt  ,uul  i„ 
"tlii'i-    parts  of   .\f,i,-.i  It    ,,.. 

'  'ives  the  ii;,m,.  of  ••  ]  )hurra,"     I 

""i  'f  i>  al..o  v,iriou~lv  de- 
-'■nl,e,i  as- Millet," -(.unua 
'  '""■"  'iiid  under  other 
''"•"■.  It  should  not  1„.,M,1- 
liij-'-'l  witli  -(.iinKM  (,iass" 
•I'tniiiuni  /i!,i\nimiii)..i  v,ilu- 
;l'l''  fodder  f,;r,,.s  nati\e  to 
^\"-t  Africa,  hut  now  exten- 
^'^■'■l.v       cultiv,ite.|       almos; 

'i""llf,'hoilt    the    troj.ic. 

■\     lament. d)le    confusion 

^■i-^ts    III    the    botanic, il    no- 

■iieiicl.iture  of   the  Sor^hmn-, 

■;  'i  rl.iss,  hut  it  Men'w  p,K- 

■'■Ji'    to  lediice  them  to  Duee 


'■'-'"'•^''     nu      Ml-M,    ,M,,    ,uiAM- 


ririiN,,   nil.;  ^,  ,|, 


■^    -MAIl.    I  VKM    IS-    Mirril    .VMliKIi 
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main  divisions,  wliicli  m,iy  l)c  st.Ufd  us  follows 
the  iiinuniunihlc  varictii's  of  K.ift'ir  Corn,  dlini 


Androf>Oj>on  Suri^hum  var.  vulgaris,  yielding 
ma.  Ill . :  .1.  SDr^hiim  var.  saaluiniliis,  the  suear 
sorghum,  known  m  the  Wrst  Indi.'s  as  ••  !nii,he,"  and  used  for  fodder,  also  a  source  of  sugar- 
and  .1.  Sr,,../,„»,  var.  talnucis,  the  fruit-stalks  of  whirl,,  whun  tia-  grain  is  removed,  are  use.l 
h.r  niaknig  brooms  and  i.nishes.  .\  description  of  this  latter  plant  and  its  u.ses  will  !).■ 
found  ni  tile  section  du.J/iiK  with  "  Fii)res." 

As  stated  ii\M>\v,A,idrrpo!,o,i  Sor^ihum  var.  y!,/-<,ns  possesses  a  great  number  of  varieties 
winch  uc  cultivated  ..s  a  food  crop  in  practicallv  ..11  th..  warmer  countries  of  the  world.     Thev 
ma\-,  howexer,  be  rediKvd  to  thie,.  prin.  ipal  forms,  vix.  :    (1)  Red  Kaffir  corn,  a  plant  from 
live  to  si.x  l,.et  high,  bearing  thick,  som.wh.it  rough,  le.iws,  an.l  .,  long,  narrow,  erect  head  of 
\iK\n  brown  or  red  seeds  so  closely  pa.ked  together  .is  to  hide  the  stems  bearing  them 
II  /iilc  haffir  (  oni,  simil.ir  in  h.ibit  to  the  last,  but  >nialler,  and  bearing 


(2) 


e\ident,  siiKi 
poisoning. 


I  slendiT  com[)act  head 
of    whitish   seeds:    (3)   Alrican    Millcl, with   a 
iiabit  simil.ir  to  that  of  the  Wiiite  variety,  and 
•  il-o  w'tli  white  seeds,  which,  iiowever,  are  often 
spotted,  and  the  <  hati  of  the  seeds  is  grey  or 
black.    Sorghum  is  \  ery  largely  used  for  human 
tood    in    Indi.i,  .Africa,  and   CJiina,  and  its  im- 
[lortance  as  a  fodder  for  cattle  in  these  countries 
IS  \i  rv  great.     When    emi)loyed  as  a   fodder. 
llowe^er,  it  has  been  repeatedly  noticed  that  the 
Stock  sometimes  sicken  and  die  as  a  result  of 
wh.it  is  known  as  "  sorgiium  poisoning,"'  .md 
recent     investigations     carried      out     at      the 
Imperial  Institute  at   South   Kensington   have 
atlonled    ,in    e.xplanatiim    of    these    obsirved 
facts.       It    ai)pears    that     while    the'    plant    is 
comparatuely    voung,   the  actne  poi.son  priis- 
sic  acid   is   developed    by    the    interaction    of 
two    complex      heinual    bodies    contained    ;n 
its    tissues,  .and    that    when    the   sorghum    be- 
comes mature  the  jjoison  is  no  longer  formed, 
'"'i^'  pnictical  value  of  this  observation  is  at  once 
•  by  teediiig  onlv  mature  sorghian   to  stock   it  is  possible  to  avoid  all  n.sk  of 


I.N    rilE    L.\K(,I-;    HKI.I)>    III     K.\NS.\S 


KORAKAX    OR    RA(iI 

In  India  and  J.ip.m  and  som.-  other  countries  .u,  imp..rtant  food-stuff  is  yielded 
hyhla<sn,c  Coracana  a  tall  annual  grass  with  tufte.l  .tenis  v.uU  bearing  from  four  to  six 
spikes  o  .lowers.  .\  f.ict  which  .ulds  greatlv  to  the  value  o,  the  pl.m,  „  tlut  it  vields 
an  abundant  ,mp  even  wlu-n  grown  o„  poor  soil.  Korakan  is  cultivated  over  the  greater  part 
of  India.  ,u-«,.ly  diumg  the  raiiu-  season,  ,u,d  is  an  import.u.t  food  of  the  poorer  cla.se.  It 
.s  saul  to  be  pe,  iihailv  tree  from  .it.a.ks  by  insects,  and  cm  therefore  be  stored  ,t  coiisiderabl, 
tune  uilhout  .l.unage.  ,,  p„,„t  ot  especial  advantage  in  tropic.,1  countries 

1  he  gram  IS  no,  generally  consi.lered  to  be  verv  wholesome  as  it  is  somewhat  difhcilt  o! 
d,«e.fon,  biit  I  H  extensivelv  eaten,  and  m  .Mvsore  the  Hour  ,s  used  for  pud<lings  or  ma.le 
n  o  ,.   es  which  ,ue  fne.1  „,  oil  :    in  other  parts  of  India  ,.  fermented  li,uor  is  priared  from 
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B«K.K.xo  cons  or  ,muu  un„  ,.,nv„<n  ,,  ,,.,„„,. 


••.■.irlM,li,.,,al.o  known  .s,|„. 
^l'il<''(I  or    liiiiin,,!,    Mjii^.f    ^^     ^ 

f^-i-'ss  (/V,„„sv//,w  /vp/,„uh;m) 
"l'«l'Kn.w.st„ala.iKl,tof|,vv„r 
^■^f-'-t.a.ui  l..'a,s,-o,„|M,.t,viM,- 
:""'''>;"l<>'sof^,r.unal,,.ut  tuvlvr 
""■'!^'^'""-  '"■^l.i.WlvrMltivatr.l 
I"  I-Hiia,  a,ul  is  also  f,,.ou„  ,„ 
l-Kvpt  an.l  otluT  parts  „f  ti..|.i,ai 

,„^-     n       ■  ;>"'''  "'"*''  ''"""">  '^  l"-..l)al.lv 

India  Pcnniscttim  is  extunsiwlv  .:ulti\atc.l  i„  ,|„.  u  ,  .'"'  *'"''  '"""''  "''  t'"'  plaiK.  In 
a  ra,ny  season  crop.  It  fo„ns-a„  i„„  !  ^^  ,  '  /jl'''^'  "^'''T''^-'  '■"'•  '"<'■  /*-'-•.  ^ 
^countof.ts  heating  ,,„aliti..s,  is  la,>;.  v.,  „„:^  ti  -  lower  .lass..  „f  nativ...  an.I  on 
he  cold  weather.  The  ,lo,„.  pn,.an.d  fn.  :,./"'  '  ""  "'  """''''""'  ''^^'^^  '""-« 
are  consulered  to  be  very  nutr.tions.  and  in  l^  ^  I'T      """  '"''^^  ""'  '"'-'■  -'-^ 

""  '^  ''"•■  «'"^""  '^  "^•■'l  by  the  well-to-do. 

JOirs    TEARS 

M's    Tears   an-    tlie   frnits  .,f 

<  "IX  UuLryma,  a  grass  nati\e  to 

I"flia  and  Japa,:,  b„t  now  fonn.l 

I"  "1  any  tropi.-al  countries.  The 
"'mparatively  large, sinning,  p.,,,- 
shaped  fruits,  wliieh  b,.ar  a  fanciful 
'csemblan.v  t.,  inini,.nse  tears,  ar.. 

iwed  as  f.H.d  in  some  of  the  poorer 
'i'^truts  of  India  and  Japan,  an.l 
"■  'li'na  are  a.credited  with 
''ledi.-inal  propertii's. 

III.'  '•  tears,"  h.nvever,  are  principallv 
'■>P.'cially  for  n,.tking  n..,-khtces  and  n'at, 

ale    luiu-;irl:ii-.z    .»..*    r         ■,■ 


TILLINC    VIKi.lN 


>.  IIL 


-  ,       f-  '"  '  Maces  anu  mats.     Sanini,-^  ..i 

"'--cla3-s  not  unfamiliar  „i  son,e  of  ,i„.  l!!:;;,,,:;' 


UM-,1  f.,r  ornanu.ntal  pmp„s..s,  |,,uling  tir 
Sinipi.s  .,f  such  articles  made  in  the  Wes 


•hops. 


nisel\-es 
t  Indies 


HL'CKWHHAT 

-Lest    re....rd  of  ,t    „..,.„,    ,„   ,,„„..^^,    ^^^^^^^^    ^^^^^^^^^ 


'I  comparati\-.'j 


ll.\K  lid  WING 


'ly  r.ient  iiiltivatiou, 
''>  t.-nth  and  elev,.ntli 
'■''"'"nes.  Th,.  plant  (/•>.„/,,..,„;, 
c^cuknUm)  is  a  branching  anmial 
about  two  or  three  f.rt  high,  and 

's  a  natuv.,f(Vntral  .Asia,  having 
t5''cn  found  wild  n,  .Man.huria,  r,n 

thebanksofth...\n,ar,  andintl,,. 
"ciglil..,urli„.,d    .,f    Lake    link  .1 
Ac.r.ling    I,,    I),.    (■an,l.)||..,    „n,. 
«'ani  was  iutrodu.,.d  into  Kumi,,. 

lartary  an.l  Kussi.i.  and  th,.  (u.t 
■'"'nti.inof  ,(-,,„itivat'onis!,,un,i 
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riiiNAMi.N    iiiki;siiiN<,   .Mii.i.i:i 


Ml  .1  (ifrniiiri  nuistiT  dated  14'J6.  At  tlie  present 
Utile  it  is  l,-irf,'i'ly  (iiltivuted  in  many  p.irts  of  tin- 
world,  espeeiallv  m  Russia,  I'lance,  and  otlier 
part>  of  the  Continent,  and  also  in  tiie  I'nited 
States  of  .Xmeriea.  In  Knf,'land  very  little  buek- 
wheat  i>  >;ni\vn.  Some  varieties  of  huckwlieat 
^'Hiw  ill  Uussi.i  i!i  tiir  dr\'  .md  arid  districts,  to 
■>\liicli  relereiiee  lias  already  been  made  (pp.  14  to 
!(■)),  where  the  hard  or  macaroni  wheats  are  ex- 
tensively cnltiv.ited.  For  l)iickwlieat  the  groinul  is 
ploii(;hed  ill  the  autumn  and  ag.ain  in  the  sprini;, 
«lieii  it  is  also  harrowed.  Sowin;,'  takes  plare  quite 
late.  Ill  order  to  avoid  any  danj,'er  from  the  frost. 
In  si.nie  districts,  for  inst.ince,  the  seed  is  not  i)uf 
do.vu  until  the  bei,'iiiiiin(,'  or  even  the  end  of  June. 
.uid  the  crop  is  harvested  from  about  the  middle  of 
.\uf,'ust   to  early  in  September. 

I'.uckwlieat  h.is  a  particular  interest  inasmuch  as. 
,ilth"'i).;li  it  is  |)opularly  termed  a  '"^heat,"  it  is 
not  a  wheat  nor  even  a  cereal  at  all.     The  pl.int  i> 


a  member  of  the  iiatiir.il  order  I'iilvi;,iiiti<:iir.  and  is  closeh-  allied  to  t 


Ithedc 


and 
small  tl 


:o  al 


)undant  .is  wt 


ommon  knot-gra> 


iid  tilt 
the  huckwhiMt  fruits  to  beech  nuts, 
is  the  white  lloiirv  substance,  for  tli 


-cornered  "  nut 
luckwhe.it  fruits  to  bi 


The  fruit>  of  the  |)laiits  of  the  order  are  ■haracteristicallv 


cieiititic  name 


/•,/•,■»/) 


yyiiin.  recalls  the  resemblance  of 


Inside 


th 


e  thin  brown  co\-eruu 


if  the  littl 


■  f  which  th, 


T 


plant  is  so  e\teiisi\cl\- 


e  ■■  nut 
iiltivated. 


le    nutritive    value    of    buckwheat    is     low    in 


lomii.irison    with    wheat,    but    is    yet     sulticientlv 
hi{,'li    to    render  it    of   im])ort,ince  as  an    article    of 


loor 


nts  of  the  world.      For  inst. 


:ince. 


in  Russia  biK  kwheat  pla\s  its  part,  aloiit;  with  the 
millets  of  v.irious  kinds,  in  contributing  to  the  diet 
ary  of   the   pe.is.mts,   and   in  some  distrii  ts   tliesi 
[grains  constitute  tlu'  principal  means  of  snbsisti 


11 


estimated 


tot,d    aria    under    buckwheat    in    Ku.ssia 


close   upon    5.()(X).(Kt(» 


various  food-stuffs,  wl 


'  kill 


this 


rd 


Russians  denote  ,ill  tl 

Ml    tli<'  raw    state, 

spondiiif;  practically  to  },»roats.      Biukwlu'at  groats 

■"Kiec  hevna\a  kriipa,"  ,iri'  ,i  popular  food,  and  at 

pri'|)ared    very   simply    by    liulUng    the    little    nut 


liiiit- 


or  ■'  gram 


'iiitiiits 


Tl 


of  tlu 
luckw 


it,  and  grinding  tl 


leat  groats  are  boi 


lied 


coii\'eit<'d    into   porridge,   but   more   com 


inonlv  ai 


iiji  into  \arious  ty])es  of  compact  cake: 
itii  soups,  and  in  other  wavs. 


In    the  United    States    some  8()<),(KH) 


aniUK.llv  cultivat<'d  witii  1 


nickwlu 


at,  th 


stun 


vahie  of  the  crop,  14,00().(KK)  bushels,  being  ab 
Mi.vK  PKKiN,     .\  MiLiir  FiLLD  wui!  .\N      (  1 ,7()(),(KK).      Huckwluat  cakes  are  well  known 


It.  1 
)  t 


.\nj.\cii.\T  soKt;iir.M  field 


me  of  the  special  dishes  of  the  States. 


I 


■^M-'S'&mKi'^sx^iXJSimesi.timM:  '.lasTK'fWRiesHSE 


Starches 


STARCHES 

!^>AI«H,.,.„.,M„..ll.Vpl,.Mt.„ ,,    I,,,,,,.. 

■"  '    """•'  «';■'■"   parts  fn.,„  „,.!,■,■  ,,,,,1  ,1,.. 
';'';■""••"'-'>'-  "ftl...  atnmspl,.,,,  „n.l,., 

■;;-'••■;«'•  "''I- >.-■:..«  I.,,,,,,. n.i  a,,,.  ;.- 

'••'-''''•>M,,,.|,,.>.,,,l,,>o„„,,s..i„s,v,.,al 
"-'T'-^-     ■^"•'"■'''"■lnn«s,„,|„.  ,..,,„.„ 

"'s.,l,.,a„,...k.„nv„a>,.a.l..,l,v.ln„'.!;,„    •. 
-Vs"n.l.r,„. I,,,,,,,,,,,, ,,,,,,, ,,,,,,,,,, 

"■""^><-v.,|,  M,,nl,  ;.  tl„.  f,.nn„f  mm  ,11 
Kj.m.s..rKr,,.M.I..s.ul,„nv,„vv,.,VM,„M,lr,- 
:'''';:;"^— l.a,H..a„.l,„lu.r.|,..,,u„.,M    , 

.-■rMn,l,..s,,,,,-,v,,fa.an,pl,.   ,,,i..,,,, 
•'"'"'"■llHMi    ,s   |.,uv  ,„   a.lul,,.,a,r,l        \„ 

■'- -'"^-v  of  ,„,.,.  ,,„.,„,  „f  ,,„,,,, :," 

;,"'T'r   ■","7"'"^    '■'■'    '"     >'">    uav    I., 


H,S 


^"*-v. 


Ti  ^    a  Miiili  !■  (li  all  ,i||i,| 


Tli.'|).)tato((,iitains>t  IK  h  i, 


1  In  tllCfXtcllt  ot  Ijfl, 


'    "'.''o  a„.l  ma„unn«,  an.l  about  siv    '.;,''';:'' ';""'"'^-"^"  '"■  ""'   -    ""•■"«  to  .„| 
"''tauu.l  In-  th..  Mianufart,,,,.,-      Th.-  7,  ,,  -'V-'-'ty-Nvr  p,r  ,v„t.  of  ,|,,  ,„,i  .,^„  '' 

;-'  •'-  I-.-S..S  of  „,„  ,„a„„fa,,  ,  , ' ; :,;;'■;;-"«  ■■'  "■••  'vns  of  „„.  „.,...,-  as  ov" «  ,: 

f'-- 1-"  all  par,i,.l,.s  of  .vllulos..  an,l    Z^  \       i    T      -r*^''"'"  '"  "  '""'■  •'^-  '  ''■•'■'  -'"^it      ." 

:;   ;"anufa..t„„.  a,v  n.la„v,.,v  of  „•,.        ,^.        ^  ^"(^   ^^  -'""  '"  ■"'  -.s.  an.l  th.  pr...-,.' 
Mates  has  ....-ntly  h...,,  j,,,,.!,,,,,*;,  ,,^.  „,  ."^'V  ,,^  '""  '"  '  """t  ol  th,.  nuln.nv  in  f|..  rn,t...| 

"^  "^.>nna,i.,n  has  I...,.,  sumnur.  •.     n  n  tli  ■     i:"  ""'n  ''  •^«""""-.  ■'".1  tl,,- foil,,  J 
- '"dustry  an.  Mann^  X..U- HanM^sinn.   W '"  JT^^^ 

■'  "-a^'-nfr  the  potalo..s,  an.l  ,.  .an...!  Inn  m   ■       l'  ^'r''"^'"-     ■''■■■  In.t  pro,.,.ss  ,„„.„,. 

'""«  -Hi  two  f,_...t  n,  <liam,.,,.r.  thn.,  '    \        , '     7"'^"'«  '■>'""'' "-l  --1--  .a-ont  t„,.|v,.  f^.  , 
l--^'-^^-   '■■.■an    a,v  snh„n„..,l    to    h  "■;"■'"  ;"7'">:'M>..-n,.     Th,.  potato.,  u 

;;-7'<V'-v..int,,,ns  p,.,.  „„,,,,,,,„;':,;;  •■vi''uin,ai  ,a.p,.,.  „.,„,„, !., ,,,,  ,,„,;, 

';;■  f  "-'l'  C.lp  auav  as  soon  as  ,t  ,.  ,,.,     ,"                   '  "'"'"«  """""^''  "'"  ">■" Ln...  .arn,.. 
'•'";'■"'"  tlK'  ...sp,.,.  „„.,  a  ,in,.  wnvKa         '■','"■  "■'""":'  "'«" "-"'-•     Th,.  pnlp 

.;:':v.;;:;^;:.,^:,::':;;'i,  ------ '-'-:;::  "an;:;:';^ :,,:!';:  ■•:;;!;;;:  •:•;--  -■ '  ■"' 

;;,; ;;'".-« ..osmo„-an:r,:iwi..: ;.;;«;; ;;';,:;:';;-' v^  '■'^•"•:"  "^'^''•'^■"«  '!"•  ^--"'i^ 

"'"'i','^  •■"'■■'•■"  '"--'■ '-  ,h,.  ..L  fa„:  •;;;:  ;::,',':::;•  i..::-^-:--  ti...  sta,.,. 


"•'"kspl„v.l„n,l,.n,..athth..s..parat..rs;and 


•  ii  -"^ , . 


■  ■<}'},•■•'-'. 
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i|inrkly  scttli--  III  thf  tiiittoiii  wliiii  the  Mi|)rrn,il,i'it  u.itir  is  drawn  nit  It  is  .ii,Min  ixMlfii 
intii  .1  criMm  witli  wall  r  l)\-  trjii  liaiiK  ,il  -li,r.i>,  .md  wlnii  it  li.is  mwi-  miitr  sttllcii  and  tlif 
watiT  lia-<  Imiii  ti  iii.iMii.  it  i,  loiiiid  that  tin  ii|i|«T  laViTs  an  ^niiicwhii  .ii>i(,|.iiiri(i,  wlnlr  tlif 
mam  mass  i\i  thf  ^t  k  h  l.rluu  i^  <,|  a  puic  wiiiti'  inlnnr.  iiif  |iiin'  >tairli  is  iia<iy  lor  tlir 
drying  tallies  uliilr  Iluili-Kiloiunl  la\i  i  arc  fiiril,,  r  i  |i  aiwd  li\  i(|nali(l  pro,  csscs  nf  stirring 
.tiid  aliiiwiiiK  to  si'ttlr. 

Ill  the  iii.ir.'  mod.rii  lai  innc-  tlir  <lt  viit;  i>  |i.  ilnniiid  ii;  Isiliis  iMovjd,  d  uiih  >iiMm  liciti'rs. 
It  is  iili|ioitaiil  II  at  the  uvl  -tan  I,  ,||,„ild  li..|  In-  -.ilhjrrtcd  to  the  I'lll  Ion  ,•  o|  til.'  heat  at 
oiKc,  or  till'  «raiii>  wniilii  Im  ,  onwitrd  into  pastr  am.  iviidi  i, d  unlit  for  llir  market.     Tlic  kiln- 

•'"'.  tlinilorc.  limit  witli  I m  li\r  liooi,  made  o|  narrow  wooden  >lals  lived  a  slim  t  dist.iiK  e 

a|iart,.llld    Ilie   -nam    |i||M-air    l.i.j  at    llie    liott.iiii    nl  tile    i  lin.       Tie   lilo,  k-  ot   wet   -tairli  ale 


shovelled  on  to  tji,'  iiiiiieinio-i  il.M.i.  wimil  is  lhee.,ol,--t  pait  of  the  kiln,  and  thedryniK  <<>m- 
ineiiees.  .\fter  a  little  while  the  nia->  is  r.tked  o\i-r,  .111(1  tile  drier  portions  of  the  starch  auto 
matieally  tall  betwfen  the  -l.its  on  to  the  ne\t  lloor  below,  where  thev  .ue  siibjeeted  to  a  liiKliei 
teni|)er.itme.  The  |iiiMess  i-  npi  ,iti  d  on  e,, eh  lloor  until  tin- whole  of  the  st.inli  li.is  reaclieii 
the  bottom  of  the  kiln,  which  h  Idled  .ir.d  •inptied  twice  m  e\-ei\-  twenty-foni-  hours.  The  drii  d 
st.irch  is  tin.ill\-  i.iked  into  ,i  tronjih  ,a.d  transported  to  w.irehouses  where  it  is  stored  oi: 
the  lloois,  the  piles  lescinbli:!;,'  lin;;e  -nowdrifts.  Diiriiif.;  this  sloraf,'e  the  st.irch  become- 
uniformly  dry,  and  is  liiialK-  ii.ickid  in  li.iriels. 

i'ot.ito  st.ircli  Is  wry  l,,ri,'elv  employed  in  ih.  textile  industries,  where  it  is  used  for  tlirc 
distiiK  t  purposes  :  m  the  liist  place,  it  is  used  as  a  si/ni},'  for  the  warp  v.irn  before  it  is  woven 
the  loose  ends  ol  the  fibres  comiiosinj,'  the  yam  beiiiK  eeiuenled  down,  resulting  in  a  smooll 
strong  thrcid  :  secondlv.  the  starch  paste  is  Used  to  give  ,i  linisli  to  the  goods  after  they  lia\' 
been  wi.ven  ;  and  Ihivdlv,  in  t!ie  form  --f  dextiin,  pol.iin  :,tanii  is  Us,  d  to  a  .ert.un  Vmc., 
as  a  thickener  or  \eliicle  lor  .i|i|)lyiiig  i  olours  to  the  l.ibric. 


I  VCtrm-miMJMi-MJk.'-  K-J^lAOiSW  jC<'A/HlI..^U^LUA'»a''V&r«aiM.'V«^ 
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llii:   i;ki.aii-m<iit 


l.iil,i;r   (|U.Ultitiis   of   (lr\- 

tnn  111-  iiritisli  j,'llIllaI■um;ulu- 
f.l(■tul^(l  ill  Iuini|)c  fiDiii 
put  it(j  >t,iirli.  The  vl.irch 
I-  -ubjri  ltd  t(i  a  lii^,'li  inii- 
|Mi,itiirc,  prcti-rablv  in  i  cm- 
I.Mt  with  tliriiiiutcd  \ai)iiui> 
"I  niti  ii   .irid. 

CASS.WA  STARCH 
AND  TAPIOCA 

('a>s.i\M.  iii.niiiir.  or  niaii- 
iImk  r.i.  1-  the  starch  |>rrparcii 

tnilll    till    runts  lit'  twil  s|HTicS 

(if  Manilml.  Tiir  plants, 
wiiirh  .itr  n.ili\cs  nf  tiii|iiial 
Aniciica.  arc  \fr\-  cliiscl\'  i.- 
lalcd.  aiiil  arc  dftcn  icf,Miilc(i 
merely  as  \arictics.  and  imt 
as  scp.tr.itc  species.  The\- 
arc  shrubs  leachiii},'  a  licij,'!]! 
"'  ;''"""  ^'^  "I  '"Ml"  '•  "111'  npc.itcdlv  f,,i..inj,'  hianchcs,  hearing'  palniat,'  leaves 
dnided  int..  In.iii  tin.,  t..  .l.v.n  dnisi.iir-.  and  ni.mnt.il  up.m  sl.'nder  leaf  stalks. 
Ih.'  r....t-.  whi.h  an-  tli,'  ..nl\-  xahiahl.'  p..rti..ns  ..I  th.'  plant,  j,'r.i\v  in  clusters  .iftcn 
w,ii,-lini^'  as  nin.li  a.  twentv  p.iun.K  ..r  nmie:  th.'  indni.lnal  r.i.its  varv  in  length  fioiii 
..n.-aiid-a-hall  t.i  f.mr  ..r  ,v,ii  six  leel,  and  g.nerally  avera.ge  alxmt  tw.i  inches  in  diani,t,-r. 
(  assava  is  cxteiisis  .Iv  cultivated  in  inanv  parts  nf  tli.'  tr.ipi.s.  since  it  is  a  crop  which  yield- 
a  large  retiini  lor  a  c..iiiparativ,'ly  small  am..nnt  ,.f  lah.mr  :  larj^'e  (piantities  arc  grown  in 
Hra/il.  (,uiana,  tin-  \V,>t  Indies.  West  Afri.  a.  th.'  Hast  liidi,-s,  and  th.-  Straits  Settlement-. 

I'.olh  the  •■  Sweet  ^  and  th,-  -  ISitter  ■•  Cassava  arecM.-iisivcIv  grown,  but  the  "  bitter  "  i- 
more  g.n.Tally  .  ultivat.  ,1.  a-.  alth.Migh  it  re(|nires  a  mu,h  longer  time  t,i  ivacli  maturity,  it 
produ.cs  a  great, -r  yicl.l  of  r,„,t-,.  TIht,-  a.iv  a  dozen  or  more  vari,'ties  .if  the  bitter  lassaxa 
gr,iwn  in  Hia/il  dillering  iinmipally  in  tiie  ,-olonr  of  th,'  stems  and  mots  and  in  time  ,if  rea.liin- 
matuntv.  All  ,it  th,s,-  \arieti,s  contain  a  considerabl,.  atn.iunt  of  the  active  poison  ])rns-ic 
a.-id,  l)nt  f,irtnn,it,l>-  tlu-  poison  is  v.-rv  N-..latil,'  ami  is  ,ntir,-lv  dissipat,-,!  bv  moderate  heating. 
s,i  that,  after  pr,ip,r  ,-,.,.king.  th.-r.-  is  n,.  d,m,i,',-r  of  pois,iinng  wlu-n  ,'ating  the  roots  or  th.- 
starch  |)i,-par,-(i  from  thi-m. 

In  his  int.-resting  b.i.ik.  -Among  tlie  Indians , if  ( .uiana."  Sir  K.  V.  im  Tliurn  gives  a  detail,-,! 
a,-,-,iunt  of  the  in,.th,Kls  of  pivparing  ,assava  adopt,-d  bv  th,.  natives,  who  make  th,-  produ.t 
into  bread  reseml)ling  oat,  ak,-s  or  us,-  it  as  a  kin,l  ,.f  nu-al.  Th,-  op,-rati,ins  atv  prm.-ipalh 
carried  out  by  th.-  woin,-n,  an,l  f,irni  a  ,li,,ra,t,-risti,-  f,-atur,-  ,if  Indian  life.  The  women  soua't 
np,in  tlu-  gniund  and  p,-,-l  th,-  , inter  riiul  fi,,m  tlu-  ,  ,i>-,iva  niots  with  a  larg,-  knife  Fad, 
ro,.t  after  being  p,-,-l,.d  is  th,ir.iughly  washe-d,  when  it  is  tak,-n  in  hand  bv  anotl„-r  woman 
who  s,rapes  it  vigonmsly  up  and  down  a  rasp,-r  .-onsistiug  of  a  short  b,.ard  stn<l,l,-d  with  sm.di 
fragm,-nts  of  ston,-.  One  eiui  of  th,-  rasp,-r  stan.ls  in  a  trough  .m  tlu-  ground  and  tlu-  ,.th.-r  r,-t- 
upon  the  woman  s  kiu-.-s,  and,  as  the  pulp  shp>  fnmi  tlu-  s,rap,-r  into  tlu-  trongli  it  is  ,-oll,-,-te,l 
and  iHit  into  a  hmg  narrow  ,-vlc,,dri,al  bag  whi,h  hang-  from  tlu-  roof  ,.f  the  Imt  The  Ire. 
%yhi,h  is  known  as  a  -  mat.ipi,-."  i- wov,-n  trom  strips  of  tlu-  pli.int  ,  uti,l,-  of  the  k-aves  ."it 
the  Ita  palm,  and  its  us,-  i-  to  s.pu-,-/,-  tlu-  p,iisoii,.ns  jui,v  ,iut  of  tlu-  ,  assava  Tin- 
ts etl..,-t.-d  in  ,.n,-  ,.f  two  way- ;  a  ,-..mm,iu  pra,ti.v  i-  to  susp,-i  I  .i  lu-avv  weight  fnim  th.- 
lower  end  of  tlu-  tightly  p,i,k,-d  matapie  wlii,-|i,  as  stat,-d  abov,-,  hai!t;s  from  the  roof  -md  t'  ■ 
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rcMlltin;^  lUc-- -niv  i>  -llHirirllt    In  >(|llic  /r  cHlt    tl 


ic  )«i;-iinniH  juice  tlinill^'li  the  >l(lr>  ol  llic  b, 


111  xWiV   pnt-  <.t  the  (ciiiitiA-  .1  liraw  Irsvi   i>  i.|,i(V(l  tliniiii;!.  a  In.M)  ,it  tlir  nid  (.(  tlir  in.iti 


anil    iillr   end    IIM  il    1.1    Ilir  tl,„,i  ,  Willi,.    |,|„,n  lllr   utii 

Wright   r\,  rl>  a  |">uviliil  Irv,  raj,'.-  mi  tlir  hat;,  wliirh  i- 


liir  woman  simI-.  ii.TscJf  so  that 
drawn  taut,  caiisnij,'  the  juice  tn 


IK- 
l|)lc 


.■\|.l.-"r.l  a-  h.-l.iiv.  Til.-  .  a"a\a.  fi.rd  UiKU  til.-  li(|uo:-,  ...ntains  l)nt  little  puison.  and  lliis  i-, 
cntin-lv  di^-ipat.-.l  m  the  .uhs.-qnent  pi...  ,-,>  ,,f  ,  .mkni.i;.  The  m,-al  i^  tak.-n  Irnm  tlu-  matapi.-, 
hiiiKeii  ii\er  a  -,i.-\-.-.  aiiil  then  Mit.-d  niilil  il  i^  c..ri\-,-i  t.-d  int.,  a  c.iaiM-  Hour.  The  jatti-r  i>  then 
either  pa.  k,-d  iiij,-a\e>  fur  liitiire  um-.  ,,i  at  nil,  ,.  made  into  hn-ad  or  mtn  the  thin  cinnlai 
'■  cas-axa  .  ake- ■■   win.  li  an-  well   kii.iwii   w  lii-r,-\-,-|-  .-a-.-a\a   i-  (  ulti\-att-d. 

llie  pi,!-,.iii..u-~  jnic- .•xpie-M-il  fniai  th.    .  as^ava  |>ulp  i>  not  wasted:  for  it  is  tin-  source  of 
•■cas-are,p."  whi,  h    i.    w.-ll    known    a>    an   .-M-ntial     inf,'redient    of    tli<-    West    Indian    dish, 

"  p.-|)p.r-|)ot."  ('assar<-e|)  is  pre- 
paii-d  l)\-  hoilinj;  the  jiiici'  until  it 
l)ei  onu-s  of  i  thick,  treacledikecon- 
■-istency.  when  it  is  no  loiifjer 
poison."  •^.  It  is  largely  used  in  this 
country  as  a  basis  for  saiict's 

The   |)opular   starchy    foodstuff 
■■ta))ioca"  isprejiared  from  cassava, 
and  is  largely  imixirted  into  Kn;,'- 
land  from    Ura/il  and    the   Strait> 
S(-ttl(-nients.      Its   mctliod    of    pre- 
paration   is   com|)ar;itivt'ly  simple, 
but    in    the   countrk's    mentioned, 
where    th<"   product    is    a    valuable 
article   of   exjiort,    tlic    cassava    is 
prepared    on     more   practical   line- 
than   that    dcsiribcd  above.      The 
roots  are  ready  for  digging  in  about 
from   six  to   twelve  months,   when 
they  are  grated  on  a  machine.  Then- 
are  twci   methods  of  preparing  tlu- 
starch  :    in  the  "  wet  "  method  th.- 
grated  mot    is  pkiccd   in  water  for 
a    few   (lays,   when   it    is    kneaded 
with  water,  and   finally   pressed  to 
extract    the    juice.     The    resultini.' 
fecula  is  sifted  and  baked  in  earthen 
o\cus.      In  the  ■•  dry  "  process  the 
gr.ited  roots   are  mixed  with  watc 
without   any   previous  .soaking  an. I 
subjected  to  pressure.       .After  dr\ 
ing  and  sifting,  the  fecula  is  waslu-.i 
sev(-ral    times   and   linallv  dried   i; 
the  sun.     The  cass:iva  is  now  read- 
to   be   ni.ide   into  tapioca,  and   th 
pnicess  consists  merely    in  heatiii 
the  starch  on  Hat  iron  plates,  wlu  . 
it    becomes    partially  cooked,  an  i 
.igglouierates  into  the  hard,  smal  . 
i  rregular  lumps  which  are  so  famili  ,1 


rUK    SOlKSOl' 
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KK  !•;    ST.\I^(  il 

t'"l  i'  .'l    .n.d    ^nh-i„    ,„  „1  ,  „untn.~.  (>,-.■  >,,. ,  ,.,1  ,nt„  !,■  „„  -  k„  v  ■■,  ,,„■  vvrv  nrl,  in  st.nl, 

-nt.unu,,  ,.,.,    ..v.,„v-l.,.  ,„.,   ,..,„.  „,   „„.  ,„.„..„,,l.      I,   ,.  „„..,„    ,h,.  ,„-,m.-,,...I  m„„     L    i 

'"'"""  ^'•""-       "   "-  —  -'Mk.n.   tl„.  „„„,   .,,,,1  „„..,.„„U     „l.j,.,„'„  i,',„  a  I       . 

w,i-.l.,(l  wii'i  ,l„in  '\A\i-\.  ,111(1  Mil)s,,(|iiriitlv  Kroiiiul 
l>rtur,M  iiiiiUtoiirs  aiul  l)ni>li,(l  tlmiiiKli  sifws 
""  iviii.iw  luivii.,,  paiticlcs.  The  liii;'  rice  tloiir 
1-  ai^,nii  iivat.d  witli  the  .ilkalin,,  >,,luti(Mi,  in 
wliili  u  1- \i|,'nn,n>lv  agitated  (,ir  x.ini'  t\vcnl\- 
'"'11  Ih.111..  It  i>  allnwvd  t,,  settle,  wlini  tii.- 
Mi|irrn,itaiit  liquidcontainin-tlu' jrliitcn  in  .sdjution 
i>  drawn  oft.  and  the  stairli  r.iilc,  led  and  washrd 
111  watrr.  Ft  is  alinwcd  to  scttir  and  is  rniali\- 
dlirll. 

All  and  process  is  also  enipiovcd  in  the  inami- 
'■"■'""•  "f  n<v  staivli.  TIr.  gnu,,  j^  soaked  and 
i,'n)iiiid  between  rollers,  and  tre.-ted  with  a  dilute 
.■^Dlutioii  ol  mniiatie  or  lixdroci.iorie  acid,  whieli 
dissolves  awa\-  the  non-stairhy  constituents, 
lea\inf;  the  starch   only  to  settle  hi  the  tanks. 

WHEAT   STARCH 

Wheat  Starch  is  lar«dv  used  in  the  textile 
mdustries  as  a  thickener  for  ai)plvinf;  dvcs  to  the 
hihric.  Three  ])rin(  ipal  methods  have  "been  em- 
ployed for  obtaining  the  starch,  which  exists  in 
til-'  ,i,'rani  t..  the  extent  of  f,„ni  liftv  to  seventy- 
live  ])er  cent.  In  one  method  the  starch  is 
'btamed  from  the  Hour,  which  is  kneaded  into  a 
sti/t  dough  with  water,  and  after  a  short  period 
about  ..lie  or  two  hour-,  washed  in  a  sieve  with 
water  until  all  the  starch  has  escaped  through  the 

^   mf^'l^^m^     '  ""'''"''  '''  ''  '"'"'•^'  '"'■''•      ''"'"■  ''•"'''' '"  allowed  to 

^^  W^J^^^  I  lie  in  tanks  and  after  being  pm-itied  bv  sever.U 

' — ^vashin.gs.  IS  ready  f,,r  drying  and  packing.     Thi> 

proces.-  |>oss<'s,ses  an  advantage  over  the  next 
inasmuch  as  the  gluten  of  the  dough  is  not  de- 
stroved  but  is  available  for  conuneivial  purpoM  . 

""■    -"-t   to   ferment,  resulting    hith.-.   .Snic,*;:;,,  "if    Z'''ul:'''T''    ''''   ^'"""'"^ 
soaked    in    water   for   ,,    f,,w  d  ivs     tl,..    „  ..-i  „I     I  ^  '^'"'    f^'"""    '^    '"^' 

and  then   the  foul  wa.  r    s  d  a    ,  '  ,  f    „  d  '""'^V       'V  ■'"    "'"''■''    "'^'"    *"    «"■""''■'■ 

between  roiu.is  and  all!:;.;,  to  fe  ^j,  i  ui;  :;;:;;nH.r  r"''^"'  ''■'"■  «-">  -^  --'-' 

t-n  of  the  glMeii  and  the  hSeration  ,i    1      s     n     "S' ^ 

tnmsferred  to  a  revolving  drum  tnrough  the  p.if "l'":Jwliu tt  e    i    •;, ;:::;;:;f '[r^t 

b;-r:'S;:dw:s;;;s:;::;^i::;;:jt:;i^-'''^     Thepunhcafon^r;;^':;:;;;;:--:;;::;; 


li.\.\.\NA> 


III    the    sei-ond     jirocess    this    is    iiol    tli 
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tllf    -t.llrli     |>     (ilit.ijii,.,! 

\Mtlioiii  ,iii\-    liniiciita- 

lluli  t.iklllf,'  |)|,ii  c,  tier 
Kl.ini^  l)rii,t;  iiirrcK- 
^".ik.d  ,111(1  lilliiscil, 
•  111(1  .iltciu,ii(K  wa^iiid 
icpc.itcdh  . 

M.\]/\    SiAK(  H 

M.n/c   M.iK  h,  1,11111- 

larly   known  as  ••  ,■,„■,) 

'i'ii|-.'"c\istsiiitlict,'niiii 

'"  tlic  ixtcnl  (pf   ,,|)(iiil 

ifty-lnni   |)iT(cnt..  .md 

i>  (il)lainc(l    by   v.nic.n- 

"i(lli()(l>.     wliicli      arc. 

li(i\vi\iT.    very    similar. 

TIk    w.islicd  grains    an- 

passed    hctwciii    Kjllcrs 

»i     niillst(JMcs    ,uid 

Kniini(lt()a|),istc,  whicl, 

is  w.islicd  in  Dcrforalcd 


ire 


IS 


AKROWKOOT 

'"tiK.(.inK..randTnr„K.n.-nh,  t  ,^  '"'"'""  "'""''"'"^^"-  <-l<«eIy  allied 

and  St.  X-nuvnt  arc  the    h    f    ,1  ,,s  i   ';''';'"  '"  T'  '""^  ''  '''"  ''""l"'-  ''"'  '^-""'J^' 

often  from  ..ne  t(,  tu„  feet   „  1  tt      r  1 1  u         '   i    '""^"^:"-'!""-     ^'^  -"derKround  stems  are 
white  in  cAo.v.r.     Tlu-  thin  '"  ''"^-  V^'"'''  ''i^'  "'^"'  "''  '"^■''  ="■•"-•  i"i"t«l.  and  almost  p.nv 


^i.:,,  ...1  •   ,  .,  .^>  .w.,^,  joiiiieii,  .-inu  almost  niir.' 

skui  uhKl,  eu^ers  them  eonlanis  bitter  prineiples  wiiieh  would  iiijniv 


Starches 


;':::■:':''."''''■'''•'''''-■'- - , , .„ ,  , 


7,S 


Hrmiiul.i  .III 


rr, 
.11 

II- 


■'■I'lllUl.l    .lIK.Ulool      ,, ,1,1111, M,i  ■■'■■'■■■      II,      111. Ill, II, „, III,  .,,11        ,,  , 

•':;:;:;:,,;'i'r'?-r''-'^"''n:;::.-^ "' ■■■' .^...:: ';;;;;';;";: 


«n"it   is  (iDfof  til 


''"'"■'"■'  f'""'v.'li.k.,n,l,l„,.,i„„"' 


III'  |>iiijii,>,., 
!•    nii,,| 

II 


i||i;,,t 


""'""'    .yi"UII.    1,111    I,    I, 

'■'I     l<il  III-   1,1    -I  I,,  |,  , 

'■'"  ''•      'l"l    I-    III     (,,|| 


'M-lilcl.llil, 


.  ,  S.\(,() 

■■'«"l-"l'l.lllHd    ll,,|,i    til,,  til, Ilk.,, I   ,,.,,    ,     I 


I 

M-u.ss,,ti.,„,..„,..;i„;-p:;;i„,, -;;,"; 

'''""■."•'"■""'-■  plan.  Ni.1,.,1,,,,. ".    ■" 


""■""I-''-.tM,l,,l„.,„V„,,|  '""'"■"■     ^'""•"'•'-    "Hi 


I"'"''  "•'"■'.  till-  plant  N  ■,|„„„  ,  '""■'■  '"  '■""•  '"'■  "iMl  il„.|    ,|„.       I       ,1      """""""" 

--r:-:::t;::::  ";r'"-'' " -■"--:™» 

'M-t.-<ii.-,ay.T,.,,„fs,v.ls.      M.ii, 

;''"""">ly«a,lu.n..ln.s..,vi.f.'„s,|i,. 
-  i--    b.i„n.  „    „.,,,.,,  „„,  „^. 

-t.  the  .Stan  h.        Tl„.  ,„„t  ,„„,,^ 

•'"-  not  du.,  Outputs  up  „,.,,,,„„,(, 

;;;■  ;""'<^.-iM,i,a,-,.n.a,ivt„„.J 

'"   ""■"■     t-n.    in    aiuitli,.,-     ,;„,.,„ 
> r.irs  111  s(i. 

•J-^'-lWan.iiilijsli-^.^...^^ 

'"'  '"t''rt'f  i"K  arroiint  of  the  pn,i- 
-^'t,o„  of  saK„.      Th,.  trees  an.    , 

;;;;•"  :";-t  tuentv-hve  t..  ,h 

'  '.'  '"f';  ^"'J  the  ,n,„,.s  ,1,,. 
>tnppecl  of  lea^•e.s  and  ,..,  „p  „,  , 
■'•'"'m.s,    ..aeh    ahoi.t    ,h,ee    U     n 

:;:j'"-  ,j-;i'  i.u-e IS spht lenit : 

^*'>i',    and    the    si  ' 


aped  out  wjtl 


ift     tibr 


'i"<..     Su< 


1   a  kind   of 


I'ligt 
"lis    tissue 


iiig    proces.ses 
other  starch-viekl 


(Tessive  str 


stT\-e, 


v\;)o<len 
'i'liiiK  and  Wash- 
as     with     till. 


"'estareh  trr 


fe'ianules 


'hem  from   the  t 
Tlie    1, 


'".!,'  plains,  to  fn 


parati 


and  to   se 


issue> 


Uter 


the   st( 


tareh  is  allowed  to  s.-tt! 


"'■    f^'movt'd,    and    th. 


't   is  collected   and  d 
^'■qiient    treatment     tl 


and  niialh 
rii''!-     H\-  suli- 


i""    .sa^o    Hour 


7«^ 


'!»    'iht.illii  i|     N 
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1"  "''■''  "     ""I     "■"'-I »'l       111.,     tin      Mu.ll    I, ,1,1, 


III.IN^f.     Ml     I.iiiiiImI 


^J;;;■^:':;'';;;:;■i,,;::'r';'v; ;'■'""'■ '■'"''■ •^■"'  "'■■-  ■"•■"'■i-' 

,Ml,„.  '     ' ■""     ""     "■""""■    ""■    '-"">    I-"'-     -Hi    .1,,.    IMnu,,, 


""■  '"'■•"l-tniit    ,,    Imu.!-,,,!,  .•  inv  with   ht^r.  tliirk    .: 

'I     •!     Ill, 111"-     lliMll.     \|rl. 


Mlllllf;    Ir.iw,,    ,||pl    liiiits    ,,f    tllr    ,j/r 


"""'    '•''"'     "'    ""•    P'o'lllrt    Ml     l..,p  .,,„    ^»,,.    ,,l.,,llt     /-    IMT    t,,n. 


SUGAR 


SfGAK    is  oilr    <if  the  niii-l   \ 


"K.ir    pioduccd    t,,r    |,„al    (( 


msmnption    wliirh    do   „,,t  (ifr„ri,  ,,, 


Stat  stirs.     It    K  iniDossil.l,.    ,1       ,       i  ' >"'   ""^  'iK'iro  ip  comiiUK  la 

a„N     X,.  ,„       M..!.,  ....  or  tivarl..,  tli.  unrrvstallisai.l..  ivsidu.       •naimuK  .ift,T  tlic 
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I    \KKVIN<i    (  ANl:>     1(1    111).    lAiloK^     IS     MI\I(ii 


M)liil  siiyir  li.iN  Imcm  (il)t;iiiii(l.  ;>  ,ui  inipin  t.iiit  -iil»uli,iiy  |)rii(liirt  in  tlic  i  .iiii-mik.u  iinlii>ti\ , 
.iiul  tilt'  ni.ipir  >yni|i  "f  N  iltli  Ariciira  i^  .i  dilicnv  i^ticinid  in  cDiintii'-'  hiymid  thai 
111  \vlii(  li  it  i^  |iri»lui  ell.  Mure  ii'i  i'iitl\-  new  .irtu  Ics  inul.i-cnit  .iinl  iniil.is>inr  inr.il  -li,i\. 
been  adtl.  il  to  thr  li^i  ,i|  lomnicni.il  j)io(liirt>  oi  tlic  ^iiKiir  |)l.int>.  .iiid  .ilto^^cthcr  tins  f;rciiiii 
i)f  pl.mt-i  inn>t  ln'  ,i(  c minlfd  ,iinc)iif,'>t  tlid-r  ol  tin-  j,'ir,itr-,t  impdit.uiic  in  ni,m. 

Siif,Mr  is  \ciy  H.mr.dU-  di^tnl)iitr(i  in  the  \i  i;.  I.ililr  wdild,  ,inil  .ilnnwt  ,,11  |il  uits  cont.iiii 
snR.ir  at  sdinr  ^taf,'f  nt  tlic-ir  lifr  lii^tm';.  It  u.iuld  lie  out  ol  plan-  Inic  to  mtii  into  a  liil! 
ills'  ission  ot  till-  I  liniiii  al  i  liaii(,'.'>  wlm  h  v'l  on  in  that  woiidiiliil  lalioiatory,  tin-  avm  U'.il 
of  a  plait,  hnt  it  mav  !)«•  said  that  in  j,'iniial  ,.  .-ar  i^  .in,'  of  tli.'  Iiist  siibst.im  rs  inanufartnir.l 
by  tlic  i)lant  from  tin-  siinpii'  niatciial-..  \\at.     and  tin-  <  arl)oiiic  ai  id  j,m-.,  of  th,'  aliiiosphcrc 

Till'  Miliar   is  issciitial   to  tlir  lifr  .,nd  ;.;ro\vlli  of  llii'  plant,  and  as  it  ( ,in  oiilv  br  form.  ■! 
wlii'ii  till'  wcatlur  Is  warm  iiioiij^h  and  in  llir  pirscnn   ol  sunlij^'lit,  plants  mannfartinr  iiioi 
than  thry  want  for  tliiii  mmudiatc  iccpnrnncnts,  and  litnally  put  the  rnnaiiukr  b\-    "  tor 


laiiiy  daw"  'lliis  ivsi  r\i'  of  food  is  not  al\\a\s  stcucd 


iway  as  siif^ar.  but  is  ticqiinitlv  ( niui  it' 


Hist  into  star,  li,  and  tluii  ( li.m-i'd  back  a^'aiii  to  siij^ar  as  it  is  waiiti.l.  Plants  wliiili  sti 
thru  (  ail)oli\<lratr  icsriAcs  in  tlir  form  of  start  h  air  the  useful  ci-n-als,  the  potato  and  otli.  r 
stairh  \iclil.is,  .ihcatly  dis.  ussrd.  Sonii'  i>lants.  lio\vr\rr.  ac  tnallv  kri-|)  tlirir  irsiiArs  .  i 
lood  as  sui;ai,  and  it  is  with  thisyrouii  that  Uf  arc  immediately  Kiiueined.      The  laiL'c  loci- 


if    tlr 


>1.    tl 


le    parsinii   and   the    lieet    all 


ontain  sutjai .     m  i  iimulatcd    duriiif,'    the    hit 
\H'ar  of  the  jilant's  (growth,   to  be  (hawii  upon  in   the  second,  when,   in   the  ordinary   colli' 


>f  ii.ituic.  the  pi, lilts  would  111 


.Mthoui^h  ,ill   tl 


irce  arc  iiossi 


blc  siig.ir-jiroduccrs,  onlv  on 


the  beet,  is  m.ide  Use  of  by  man.  The  beet  is  pie-eniiiieiitlv  the  snf,'.ir-yicldnif,'  pLiiit  of 
tcm]ieratc  ie};ions,  and  its  ciiltiwitioii  for  this  |)inposc  is,  i  omp.ira*i\'cly  s|)eakiii,i,',  ipiite 
modern  enterprise,  as  we  sh.ill  <lescribe  in  detail  later.  On  the  oiher  liuid,  in  the  troiv 
there  h.is  been  grown,  from  time  imnieiiioii.il,  as  .i  source  of  snj,;ar  the  f.inioiis  sn.yar-caiu 
a  gigantic  grass-  the  thick  stems  of  which  cont.iin  l.uge  (|n.intities  of  juice  rich  m  suga 
There  are  .dso  in  the  trojiics  various  palms,  (or  example,  the  date,  tlie  I'.dmyra  palm,  t 
cdco-nnf  jialm,  the  sugar  palm  (  If.-f;,;,-,;),  ;ind  otliers,  from  all  of  wliici:  .i  ^^^•cut  juice  is  obta^; 
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by  siiital)lf  nicaii^  .iiul  iixd 


iij,Mr. 


Tl 


sf  ]),ilin>  in  SDnif  cimntriis  vie 


<1  I; 


irR<- 


SUp])M(-.. 

In  N'ortli  Aiiitiica  tlicic  aic  tlic  su{;a!-mapli'S,  very  iloscly  rilattd  to  the  common 
syianioif  and  tlir  luld  maple  nf  tlii>  eouiitrv.  and  from  tliein  a  sut;ai-yielding  sap  may  be 
ol)tained  by  huriiif,'  holes  in  their  trunks  early  in  the  vear.  This  juice  yields  the  well-known 
maple  suf,'ar  and  maple  sy:np  si,  hii^lily  esteemed  in  Canada,  the  Tnited  States,  and  elsewhere. 
A  \ariety  of  mai/e  or  Indi.in  corn,  and  a  kind  of  (iuinea  (  orn  or  sorfjhum,  are  both  of 
lo<al  importan(c  .is  sources  of  smj;,u'  in  some  parts  of  the  world. 

Althouf^h  the  ])lants  m  ■ntioned  ,d)o\r  lomprise  most  of  those  of  value  as  sources  of  suf,'ar. 
there  ,u'e  numerous  others  which  coTit.iin  suyar.  and  an'  |)otential  sugar-producers.     Man\' 

fruits  when  ripe  are  well 
known  to  be  sweet,  and  this 
indicates  the  ])re.sence  of 
sui,Mr.  drapes,  for  example, 
are  rich  in  sugar,  so  also  an 
l)ineapples  and  other  fruits, 
but  sugar  obtained  from 
them  would  be  much  too 
I  (istly  to  allow  of  its  being 
usid  for  commercial  pur- 
poses. Ihe  onion  also  con- 
tains a  '  "usiderablo  amount 
of  sug.ir.  Iiut  is  not  employed 
for  this  purpose  on  an 
economic   scale. 

.Mthongh  tlieri'  is  a  con 
siderable  number  of  ])lant- 
which  pn)duce  sugar  in 
suflicient  ([uantities  to  render 
them  of  im|)ortance  in  tlir 
countrie's  in  which  they  an- 
grown,  the  fact  remains  that. 
so  far  as  the  commercial 
production  of  sugar  is  con- 
cerned, the  sugar-cane  ami 
the  sugar-beet  practicall\ 
have  a  monopoly.  It  is  trui 
that  large  ipiantities  of  sugar  .ire  made  from  v.uious  palms  in  the  East,  that  sorghum  and 
maixe  yield  their  products  in  America,  China  and  elsewhere,  and  that  the  sngar-mapli  - 
pn)vide  a  delii  acy  in  the  I'nited  States  and  Canada,  but  none  of  these  plants  at  present 
affect  the  sugar  market.  Sorghum  is  sometimes  regarded  as  one  of  the  important  sugat 
phmts  of  the  futun',  but  th.it  day  has  certainly  not  vet  arrived,  and  beet  and  cane  easih 
ont-dist:mce  ,ill  i-omi)etitors.  Many  peojile  would  pnibably  not  be  prepared  to  give  a:i 
opinion  offhand  as  to  the  n-lative  importance  of  these  two  plants,  or  if  they  did  their  estimate 
might  not  be  \ery  accm-.ite.  The  total  tmnutil  commercial  sugar  cn)p  of  the  world  is  no-,-, 
approximately  about  1().(KK).()()()  tons,  and  to  this  enormous  quantity  the  beet  contribute - 
about  (S.()(X),0(M)  tons  and  the  sugar-cane  some  4,00(),0()()  tons.  That  is  to  say,  ab(uit  tim-- 
fifths  of  the  sugar  of  commerce  is  beet-sugar  and  two-lifths  cane-sugar.  If,  howevci .  we  i_  ■ 
back  s!ie!i  ;i  rompanitively  sh.irt  period  as  fiftv  \e.as  wc-  find  a  \-erv  chfferent  stall 
At  that  time  the  total  suL'a 


^l-rlMl^Slo«  fif  tilt-  ()».-i-ns/.iiii/  (,,<! tr'nuiiil 

A    SIC..\K-Ca.\E    IIEI.I)    .\T    VEK.\    CKIV 


Ol    .ill. Ill 


More  striking  still  is  the  fact  that  of  tli 


)p  was  only  l„SfH),()(X)  tons,  or  less  than  one-sixth  of  what 


n>p  over  l,250,(HH)  tons,  or  more  than  eigh 


"i-ijmn^  &    ^■«tw:~er. 


SI 


'■•^^t^Vf.  ^■■"CTJCBT*  ■ 
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|u  T  ( cMl.  (,j  the  Wdlid'^  |iiiMlii(ti(i!l.  \v,i.>  iil)t,iMlr(l 


ri\-.il.     till-    >U;,Ml-l)cct,    iDiUllliiitilii,'  (iii!\-    abd.il    'JSdJXM)  t 
till-  tdl.il. 


liDiii  the  Mi,^'ar-(Miic  :   its  [mtsciU  formidable 


ill-,     't    ahdilt   sixti'fll  piT  cent,   of 


rill'  .11  tii.il  Uiini 


I'lr-rnl     (l,i\ 
i'"ift\'    \r.il> 


"f.^  are  wiirlhv  n|  cucful  >tiul\-, 


(■<),\imi;k(  i.\i,  .■^^(,AK■  (kop  (u    nii:  W'oKr.D 

(\iih--Sir^,ii'.  I!ir/-S:i'^,ir. 

4.()()().(MX»  toiH      40  i)ir  (viit.      ^.(MKMHM)  tons      M)  per  cenl 

1,25(MHM)     ..        S4    ..        ..           2-HUm  „        16 


Diirinf,'  the  List  half  ,l  eeiitury  tiie  total  |)ro(iiieti.)n  of  suf,Mr  in  tlie  work!  has  inere.is,.d  from 
l.r.(t().()(MI  tons  to  KMHHMHM)  toin,  or,  api)roxinr.t,!y,  has  been  mnitiplied  l)v  seven.  Th.. 
output  of  .aiie-suKar  has  been  multiplied  by  tliree.  but  in  the  >,une  period  the  (Mitput  of  beet- 
suitar  has  bei'ii  nui!ti|)lied  by  no  less  a  figure  than  tweiity-foin-.  Imu-oj),'  produces  pr.u  tic.dly 
all  tile  beet-Migar  of  the  world,  for  although  the  industry  ila^  made  considerable  ])ro-ress  in  the 
United  States  the  total  ont|>ut  of  beet-sugar  from  tli.it  couiitr\-  is  not  as  vet  more  than  one- 
liftieth  of  the  world's  annu.il  sugar  crop.  The  hist.My  of  this  extraordinarv  de\vloi)inent  of  an 
iiuhistry  is  dealt  with  under  beet-sugar,  but  it  will  be  well  to  point  out  lu-re  that  it  has 
niamly  been  due  to  the  applii-ation  of  sciell.e.  It  is  the  joint  work  of  tlleeiiemist,  the  botanist, 
the  engm.vr.  the  cultivator,  and  the  manufacturer,  and  hv  their  eo-oi)eration  there  has  been 
built  up  111  l-:uroi)e  .in  in(lu>try  which,  allowing  ,iii  .iverage  \alue  of  tU)  per  ton  for  the  raw 
sugar,  is  now  worth  /,"5,S,(HK).(HK)  annually. 

Tile  following  ligures  indicate  the  average  annual  production  of  sugar  for  the  last  five 
years  from  the  tnv  continents  of  the  world.  They  serve  to  show  the  pre-eminent  position 
of  I'.nrope  as  ,i  sugar-])roducing  region. 

Very  carefully  compiled  tables  „f  the  production  of  sugar  in  ev.'iv  countrv  are  .ompiled 
annually  by  Messrs.  Willett  \-  (,ray  .iiid  Messrs.  Licht.  and  tlies,'  tables  have  been  used  for  the 
l)reparatioii  of  the  ligures  here  given. 


.\inerica 
.\sia  . . 
Africa 
Australasia 
Kuroiie 


C'.\Ni:-Sri,.\u. 
Tans. 
2.7(K).()(KI 
94H.()()() 
2aS.()()() 
1R7.(HX) 
28.(KK) 

4,1  ;{(•).(  MH) 


iii:i:T-Si-i;Au. 
7'(i;(,s. 
17().(HK) 


S.771,0()() 
5.94 1. 0(K) 


Sl(,.\K    l-ACroKV— (dOLlNC,    liOWl.^ 


It  should  be  remembered,  however, 
that  India  probably  [iroduces  close  upon 
;i(MK).(MJO  tons  of  c.ine-sug.ir  pel'  ainiuni. 
which  being  consumed  locally  does  not 
.ippe.ir  above,  and  if  we  ,idd  this  the 
total  production  of  the  cane  would 
exceed  7.(K)(».(KK)  tons. 

THK  SUCAR-CAXE 

Till'  >ug,ir-caiie  i.-  a  large  gra.ss,  grow- 
ing far  taller  tiian  aiiv  gr.iss  with  which 
we  are  lamiliar  in  temperate  climate-. 
hi\!.:i::!U  pl:i;;t-  re.e  liin-  lueiityormor, 
feet    111    h.'ight.      In  spite  of    its   si/e   the 


«;« 
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li.iliit  of  tile  |)|.iiit  is  (Ij^tnii  il\ 
,L;r,is>-likc,  .111(1  wc'  liiid 
f;n)U|)  n|  -,tiiii>  ,,|  ri|u,il  --I/, 
.-|iiinL;iin;  frum  the  LjriiiiiKl  m 
.1  (  lum|i,  r,ii  h  hiMiiiii;  Imuli, 
,t,'r.i,~>-liki'  li;i\is.  .mil  tn 
iiiin.iliiiL;    m     I  In-     ll.jwi  riin, 

U'  \      |)llllll. 

xHiKuliiit    lik,-  till'   nidiv  I  I 


.l-Ul      III     ,1      f(Mll 


miliar 


mi]),!--   (ii.i^-. 


Th 


■■tcm>  .III'  I  iiimiMiiiK-  as  tliii  I 
.!>  b.iiilhii'is.  ~i|i  ll  as  rcjiilil 
\)r  ii--i(l   I'm    rnit.mi    poh-.^  ..i 


Ihr  U 


"I  .1  ^m  ill  t.ihlc.  Iiii; 


in^li-.iil    111     hciii';    li.ii'l    .iii'l 


\Vniiil\-     (illtsld 


>lh 


liml  .111(1  aiv  solid,  witli  lihr.Jii--  -^ti.mds  i  iiiiiiiiii,'  lliriiiii.;li  the  ^iti 


Tli 


swcct  jlli(  !■  (il  till-  slIual-c.iiK-  -ti 


witlim.    tliiA'    li:i\i-    ,1    tin; 
t  sii,L;ar-i  iMt.iiiiiiiL,'  li-  ^iii-. 


ippiri'i.itrd  ill  \ci\-  ,\\vW  time-,  and  tin-  pi.  p. 


r.itniii  (,|  SI 'lid  sii-ar  lYiim  it  was  pr.irtiM-d  l,iii,i,'  ImI.hc  the  ('liri>ti;m  j-j-.i,      Ilisturv  ivmrds  thai 


.MtX.mdii-    till'    (ill. It    tr.l^trd    nil 
Ippr.ir    til    I 


lid    llii|li\-    lint    II  adr    1)\-    1)1 


l.i\r    kllnuil    sin;ar    Ullilri-    tlir    U.imr    (it 


Tile    (ilrc'k    |)li\Ni(  1 


Indian   salt. 


1  he  iialiw  .  iiiiiun-  nl  t!ir  pl.mt  i-  mil  kimwii  with  rn  i,.iiity.  but  in   all    priil),il(ility  it  wa- 
in  thr  n-ini,    •'   Ciirliiii  China.   India,  nr  M.ilawi.     Tiinirr  it  spicid  to  .Vfrir.i  and  later  t- 
rinys  li,i\iii^'  taken  pl.iee  dining  the  histnfical  period  r.ui  In-  trand 


I 


Use  waiidi 


iltll    some   appro.ieh    to   ee|t.llllt\-. 


il 


le  siiL^ar-ea.iie  w.is  e.ii  Iv  i  iilti\  .ited  in  i;^;\-pt.  Siiily.  .md  Spain,  to  wliirli  coiiiitries  it 


intnidiieed  li\-  the  .\|-,il)s.     I-'ioin  Sieilv  i 


t  was  iiiLiiidiiied  into  .Madeir, 


Can.iries  ahniit    1425  .\.li.  hv  Don  llem\-ot   I'nrtuL'al,     S 


the  -iij 


■>ooii  after    the  ( 
;,ii-c.uie  was  introdiiced  into  the  tropical  part  of  the  New  World. 


I.  and  theme  to    tii 
isroverv  of    Alllelii  ,i 


l!r.i/il  e.iilv  in  the  sixteenth  leiitniy.  and  spn-adinf,'  tliMiee  to  M 


liiiK  Mavt 


I  am 


and  later  to  I'.ourbon.     in   Il.iyti.  as  recorded  hv  I'orter  in  his  work  mi  tl 


exico.  ( iiiadelmipe.  M,iitmii|m 


the  siiL'ar-c.iiie.  tii 


Itnalion  proxi'd  so  siicce-slul  .md  extended  with  such  rapiilitv  tint  the  (d>t  of  tin 


if  M.idrid  and  Toledo  is  stated  to  ha\  e  been  defravi'd  1)V  tl 


liceiit  p.ila 

port  duties  on  tie  sni,'ar  imported  from  the  island.      Tl 

Brazil  ill  l(-!41.  and  was  distributed  theme  to  other  West  Iiid 


II'  sii!,'ar-c,ine  reuchei 


le  proceeds  of  I  In 
I   Bar! 


lados   Ik 


Tl 


lan  island: 


coiiiitrii 


e  cnlti\Mtion  of  the  siit,'ar-i,iiie  is  only  profitable  in  the  tropics  and  in  some  siib-tiopi.  ,il 


It 


Is  cliaracteiistn  .dl\-  ,i  ti 


avera.i^e  teinper.itiire  .if  ,ibmit  S(l     I-".  and  a   r,iiiif,dl  of  at   I. 


'iiiial  |ilaiit  III  Its  requirements,  thrivin;,'  best  under 


(•(luix.ileiil  aitHici.il  sii|iply  of  w.iter.      As  iiidicatin,:,'  tl 


:ist  (t()  inches 


per  annum,  or 


(-■ane  will  live,  even  if  iioi  at  its  best,  we  iiiav  mention  tli.it  It  is  ijnuvn  m 
thesollth  (if  S 


le  raili,'e  of  (  liin.ites  in  which  the  sil;^  i: 


I  of  Siiain.  ill  Jai).in.  and  it  will  j^'iow  in  (ape  Colony  and  New  Zeal.md.     Iiisiib- 


ciHintriessUi  h.is  Louisiana  .md  N.ital  it  does  f.iirlv  well  so  ioiiL'astl 


1  a  commerciai  scile 
tro|)ii 


but  tl 


le  su,i,'.ir-c,,ne  i^  at  its  best  in  sm  li  lands 


le  loiulitlons  ,ire  f,i\iiiir,ilil. 


.ill   thorouulilv   tio|i:c,il   ii'^'imis,     Ciib.i    ,iiid    [a\.i    to,i;etl 


as  India.  Ciib.i.  Ja\M.  liritisli  ( 


lUiana. 


roamierci.il  ciiie-sii^.ir  sup|>l\-  of  the  world,  each  exporting,'  ,it  present 


ler   produce    about  one-half    of    tl 


l.(MK).{)i).>  tl 


et  lils  of  siii;,Mr-caiie  cnltixMt 


tlolis 


In  P>ritisli  ( 


Cn  in. XTKiN 
ion  differ  in  Naiioiis  couiitr 


iii.in.i,  the  SI 


ies  accordiiiLr  to  local 


tr;i!ts  '.sett lement 


H: 


to  a  1,'ieater  m 


.'Xteiit.     I 


d  iCsyp 


irn^.itioii  is  piaciis 


n  countries  where  land  is  pleir.ifiil,  virj^'in  soil  is  cleared  and  |)l.int 
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wi.  .-t  III  111, III'-  Mi;,Mr-|,nKluiiii|,'  ((iiiiitiics  all  tlic  host 
land  is  ahv.alv  iii  lis,.,  and  intciisi'  cultivation  is  the 
riilf.  Tlir  land  may  be  hrokcn  up  mtn  ridjjcs  and 
fim()u>.  i,r  so-called  '•  imlis,"  made,  as  adopted  in 
I'.arbado^aud  .Mauritius,  to  pi-e\-eiit  wasliin,;,' o(  the  soil 
In-  r.  111.  .Marliiiierv  is  esteusively  einploy.'d  in 
l.oiiisiaiia  and  other  places  where  labour  i-^  expi'iisive 
or  scanty. 

I  lie  nuiiiber  of  years  for  which  ratoons  are  uiaiii- 
taini'd  naturally  depends  again  upon  local  circum- 
stances. In  many  countries  the  cane  will  '■.(,„,„  „itli 
siilticieiit  \ij,'oiM  lor  about  live  or  ten  yi.us.  There 
are  e\ani|)les.  howexcr,  that  the  planter  may  reap 
from  the  sanii-  held  much  lonf,'er,  for  fifty  or  sixty 
years,, r  e\ ell  more,  but  then  the  climate  and  the  soil 
must  he  very  favourable  indeed.  In  other  |)laces,  c.t,'., 
several  parts  of  the  We-f  Indies,  the  lields  are  r'art^lv 
h'ft  for  more  than  three  years  without  re|)laiitiiif,'.  or 
again  only  |)lant-canfs  and  lirst  ratoons  are  taken.  (,r 
in  other  cases  the  c.ines  are  planted  fn-sh  each  year. 
This  is  opecially  the  case  where  the  plantations  liav  • 
been  (  iiltivated  for  some  time  and  the  conditions  are 
.Kcoidingly  less  favourable.  In  Java,  for  instance, 
e.\|ierience  has  shown  that  after  the  first  year  the 
,,       .,  .  ,        ,  quantity  as  well  as  tlu'  (pialitv  of  tlie  <rop  diminishes 

I-or  this  ivason  tli,.  plants  are  not  only  ivnewed  everv  v.ar.  but"  tliev  are  also  planted 
ma  dillerent  l,..ld  tin-  second  year,  so  that  rotation  of  crops  is  foHowed  and  the 
cultivation  IS  mad.,  as  intens,.  as  possible.  Su.uMi-cane  is  folh.we.I  frequentlv  bv  U-.m. 
and  maue.  these  by  rice.  Th,  n  boans  an.l  mai/e  again,  and  still  another  rice  <rop 
before  sugar  is  on,-e  more  cultivat..d  on  the  same  land,  three  vears  after  the  immediatelv 
pnreding  sugar-cn.p,  I'eople  leariud  tlu'se  m<.tliods  of  inten.se  ■culti^•ation  from  a  tn-atise 
by  I';;'^;^^:^'"  ^;y>'"^:''  l'-''^''^^''  'f  Agricultural  Chemistiv  in  Cuba,  which  was  translated 
nit.  Du  .h  ,n  mv-..  Reynoso  chu.tlv  advised  a  thorough  breaking  up  of  the  soil  sixteen 
imhe,-  deep  planting  at  proper  dist.m.rs,  ami  systematic  draining.  An  ..iiormons  amount 
of  care  and  attention  has  re,entl>-  been  devote.l  in  Java,  the  W.^st  Indies.  Haw,i,,  the 
Inited   Staes   of   .America,   etc.  to   the   problem,     .f    the    mannrial    requin.ments,    etc-      m 

the  cane    An-i.\-^,  ■  ^l.,.,.- *-l ...  < f   ._  .  ■   .  '  .   vl  ..    . 


r;;r*  >.v  Tf.  r,.   r'.rm.ni 

A   (;EKM:.\.\TrNc.  i 


rc,.\K-(  .wi;  TOP 


th 


nai\-.' 


show- that 


ajiproximately  thirty  |)oiiiids  of  nitrogen,  seventy- 
of  i)ho>phonc  acid,  all  (jf  which  has  been  ivniov'-' 


a  cro|)  of  sugar-can,    ,,l  about  thirtv  tons  to  tl 


lie  acre  contain-. 


tl 


liese  subst: 


tl 


fd  fr( 


pounds  of  |)otasli,  and  twentv'  pc 


im  tl 


If  th 


somt 


period, 
stoi  k  of  nit 
interfere  with  tl 
:-.f 


lien'  ■iia\-  be  no  need  to  replace  these  oseiitials  in  the  f, 


le  soil  is  verv  rich  in 


Sooner  or  later.  Ik 


rogen,  jiotash,  and  ])liosphat 


iwe\cr,  on  most  estates  tlu 


inn  of  manure  fn 


re  comes  a  time  wl 


iiltivat 


]UPstion   of    how   to  api)ly   tl 


■aliiabl- 


leii  the  availabi.' 
es  IS  e.xhausted.  or  depleted  to  a  sutfiiient  extent  to 

>  face  the  ser'oii^ 


ion  of  the  crop.     The  planter  then  has  t^ 


nianiK'r. 


constituents  in  tl 


le  most   useful   and 


ccononiH  , 


A 

bv  th 


san  instance  of  the  carelul  n 


iod< 


lanner  n 


Til  scientific  dei.artments  of  ti 


I  practical  (luestions  such  as  this  aie  dealt  wit  I 


tioiis  conducted  by  i)r.  Francis  \\atts.  of  the  Imperial 


iiiies,  we  mav  take  *h 


Ind 


into   the   m 


i.innrial  requirements  of    tfi, 


I): 


:)f  tl 


le  invostiga- 


'epartment  of  .\griculture  for  the  \\\ 


Antigua,  St.  Kitt's,  .md  \evis. 

carried  out  on  actual  sugar  estates,  with  tl 


■ugar-cane  in    the    Leeward  Island.s 

h 


or  the  last  si.\  years  very  careful  experiment,-^ 


le  general  result  of  ascertaining  that 


an  ap[)licati( 


iif  tWclltv  t 


Sugar 


is  siilli(i<'iit,  and  tliat  t 


"IIS  |),.r  acre  of  p,.,,  n,,,,,,,,,.  (, 


I'Tc  IS  a> 


'■'"""■■"  i"  .Kiditioii.     Tlii,  ivsnl 


money  nii^lit  l)c 
l^i'inj,'  done  to  tli 
niaiiiiifs  niav  .Htiiall\-(|, 
and    vahlali 


as  ill  plac  iv  tl 


1^  a   nilr  no  i 
It    |>  ol    J,,.,,,, 


■|'"ii'lni,-  (o  l.iiniv.n.l 


nianiii,'  n|    t 


«'iiiicd  l)v  adding 


"P-      Tilr    la.  t  is 


"•\'  arc,  wa-tcd 


■>'<  olttii 


"linn,  laliw  niiiiii 
'""""""     lllipoltallr,..    oti 
■'"""■'I'vin  Ili.n„-tak,n  idra'tl 
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IN  >  oiiniiA) 


lfl\M> 


(iuian, 


li'    <'\|>iTiini'Mls    ha 


''•    I"  ^iiid  diiniiiNl 


'llook,.,!   tll.t   il,,.    |1|.,| 


\c 


I-  ''"d  It  i>  inliiot 


•llso      1)1,. II    rrilldi 


'  iii>t(ad  ot  nirjvjsiii,,  tl 


■    I'll'K''    -UIIN  of 

Ml  II'  iiclit  «as 
!l"-'trd  a|)|,|i,  atloii  of 


not  inlhiiiKcd  In- 


istic  which  d 


■nannrii 


'""  '' ''■  'li.il   l.oth  uoll. 


II  od 


!'■  ""|>.       Vriv  ,.|,,| 


'I   J     M.   II, 


l>oi,itc 


'IK- 


obtained  it  i^  dn,.  to  t 
■  >f  the  same  Weight  hut 


liK's  not  alter  with  diit,  li, 


!'■  !'■  I'vntaL'e  of  , 


'■'^   ■Ifs'l.v   ih.it    ,1 


iii-iin   ill   Uriti>li 


"'^■'1    III  the  jinee  of 


II'    III  illlo-.   of     ( 


II'  I'alle 


II'  inaniii 
rirlier 


'•<  niainirial    tivatinent.  ,ind  ,| 


'  '  'iiii'  i>  a  (11,11,1,  I, 


1'  liaviiiu;  ,111  (,i 


inified 


■'  li'-.iMir  ^;routh(,f 


lal  \vh,ii  ,1  |.||, 


;er  crop  i> 


in  siij,M 


•III''-  -Hid  Hot  ,1  iroi. 


1 'Id  mil 


T 


■ii'aicd  of  weeds,  well  t 


lid  fiirr 


ic    soil    is 
illed. 


>"s  an-  diiL'  tl 


four  feet  apart  and 
one  foot  deep.  The  t 
cuttings  ,'ire  set  almost' 


ticall 


fu 


y  111  Iioles  tnad( 


ig  three  or 
:diont 
ops  or 


ver- 
in  the 


MOWS,  (jr   someti 


in    Loiii 

Cnl 

dow 


'lies.    ('. 


siana,    and    al> 


)a,   who 


II  in   the  fur 


O      111 

'■uies   are   laid 


■row> 


■sill lit] V    aft 


soon      develoj) 


and 


stem  shoots  up,  t 
until  four  or  I 


vr  one   culm 


U'lianothe; 


i\c  sti'ms 


lla\'e 


'^'-U'lM.    Ml.AK.,.XM,s    V      ,„H    WKSI     IN,„K 


arisen  from  H,,.  little  |,„f|, 
on  t!ie  original  cuttings  as 
shown  in  the  illustration. 
I>uring  the  growth  the  lield 
niust  be  kept  dean  |,y 
Weeding    and    hoeing,    until 

S;ts:s:;;;r!;: :::;:-;:,-;,: ■;',::--'V"V"'«';  i ■ .,.„. 

II"seausc.,tl,e,stemstostand   ,ipmoi',.,,n   K        ;;     ,   ?''   "';:   '''^'"^  '"    ^'"-^'  'In' Icav.-s. 
-  -t  essential  in  all  countries.  .1,,,,  il  no;!.:":  ^f:;^;''''''^'''   ^'■"'  ^-■-     •'■'-  practice 

;o.-pf  r;:;s;;:i.:i'';:s,-;;;:\;;  ;;^;  ^-p.^  >.  1.,,..  1  „.o,ir .  prm,.,.,,.  ,.„„,,,„„ 

'V  tin.  help  of  ni„.hi,e,,.  „„,,,.  ,,„„  ^„    ,:;:;';-  '.'  '"  •   Y"l"-I  -K  H  Pi'ifonn,.,! 
b>vu  nitroduc,.,!  ,„to  Trinidad  by  tlu'  Tun  i,,    | '  ,  ■' '""''  '■''"""■      ^"■•^■"-ploughs  h,>v.. 


tl 


le  exception. 
The  best 


iool,-r  sub-tropical 


lountri 


es  .1  ilow'i-riiu 


aiie  IS 


the  moment  when    tl 


nioni,-nt  for  fi-c  i---ft;.  i  - 

-111  101  I,,,   ,  ,,ttiiig  and  iuill 


flowers  lia\-e  faded,     I 
ary  for  a  fairlv  1( 


iL'  -sap  is  purest  and  at    tl 


'lei   treatment  of  the  sii 


ortunatelv,  tl 


I''  same   time  most   i)lentifi 


igar-cane,  tli.it  is  to  s.iv 


)iig  time,  but 


H'  quantity  ami  the  (pialitv  of  tl 


111.  is   when    the 


as  ,s,)on  as  the  growtl 


1  eea.ses  tin 


le  juice  rem 


saj)  gradually  begins  to  d 


uns  statiou- 


rv 
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p.  ,111(1  ,1  iliciiiicil  cliMii},'"'  hcL'iiiv  t 


II 


inirc  siif,',ii. 


iprr.ltc.  other  >lll)>t,ili(r>  llcilii'  f( 


illiirij  at  the  i(  St  (if  th 


That  tl 


foituiiatc  t(ir  t 
I'l'iip  at  OIK 


Hiantity  and  thr  (|iiaht\- of  the  vip  iviiiahw  >taiioiiaiv  for 


drt 


lis  reason,  th.it  a>  a  rule  the  eiirmn-taiice-,  do  not  al 
lis  must  he  done  aceordiiiK  to  the  capacity  of  thi'  f:irt 


^o:lle  time  is  espeiiall\- 


I  riorate.  and  oiil\-  an  amount  >hoiild 


I'nder  fa\-oural 


i|)ed  wliii 


an  he  dealt  witl 


>V  ot   elittillf,'  the  whole 

ory  :    (  ut  canes  ra])idly 


line  c<iuiitries  iriif,'ation 


ural)le  clmiatic  ((inditioiis   the  cane   tliriv 


greatly  incicaMd  yields  result  and  n 


extensixely  practised,  eiti 


rives  without   artiTr 


1  iinniediateiv. 
i.ii   waterint,'.      Fn 


ler   l)ei  ailse   it   is   n 


coii>pi(  nous  example  of  the  wise  expenditure  of 


ler  It   ]iidlital)le.      Hav 


ecessaiA'  or   hecaii- 


is  fertile  and  this  fact,  ((imhiued  with  iud: 


inone\'  on  co; 


.Mii  atfords,  |)eriiaps,  the  most 
•tl\-  iriiKatioii  works.     The  soil 


ol  canes 


most  c.nie-i'r 


practised  to  a  K'cat 
in  re;,'ions  where  t 


per  acre  heiiif,'  ohtaiiied.  which  i>  perhaji-,  loiu 
p-owin;;  countries.     In  Jav.i.  IvKX-pt.  Culi.i.  M, 


IiKhcioiH  irrij;ation.  has  resulted  in  yields  of  over  KM)  t( 


tmii 


a>  much  as  the  a\-eraf,'c  yield  in 


er  or  le>s  extent,  and  in  Peru  it  alio,v> 
le  r.iinfall   IS  nil. 


luritiiis.  and  Uritish  (luian.i  irrig.itii 


canes  to  be  cu|ti\at 


ed  success 


fullv 


lu-df-'iii'^.     \oiie  of  the  nations  which  ~till  ki 


cspeci.illy  the  case  with  the  people  of  the  E. 
tauce  withoiit  >ome  preliminary  soP  mi.  olr 
very  imiiortaiit  pio.lucts.iirayers  :uid  ofleiiin;s  are.iis 


•|)  true  to  their  ]irimiti\-e  ivliijion.  and  that    i> 


istern  tro|):cs.  will  ever  re.ip.i  harve-t  ol 
■riiif,'  to  the  KoJdes.  of  fruit  fulness.      In  t: 


my  impor- 

le   case  <il 


IS  l)ef;iin.  an 

exorcised  or 

lUe.     P.llt  I 


lat  t: 


ic  same  time  t..e  evil  spirits  which  m.iv  Imi  ni  tlr 


II  uplolliejrnldes-  |„.f.,retlleplailt 


111:. 


I>ropitiated.     .V  simjile  pravc  i' a:ul  a  i 


'lowtli  or  the  crop  are  often 


are  taken  to  the  fact 


plem.d^e  UJi  for  till  se  s,  .ml \- solemnit ie>  at  tllel 


neetnii;  siiliir,.  for  tlie  iilantini'of  tl 


le  siif,'ar- 


ven  m  iMirope  h.nvest  fe,-ti\-.ils  ,,r 
■ter.       In    [, 


loiif;  ,i,i,'o  that  these  bore  a  >tron.i,'ly  leligious  cl 
■h  coiisiderahle  ceremony,  es|H(iallv  on  the  ]) 
])eoi)le  are  employed. 
.A  few  days  after  tiic  liaiM-sl-feast  tiu   leall 


i.irvest-tea  t.  when  the  lirst  caiie> 
e  not  uukno^vn.  ,ind  it  is  not  mi 


iv.i  the-e  fe,,Nt>  are  celebrated 


ll    I)e 


nncipai  -iiLMr  estate.,  where  ,i  lai 


iif-'e  niimher 


fust  the  ye.ir  before  are  also  cait  lir.sl.  a  little  al)o\e  ll 


lal  \  est   bei'ins 


he  c.uies  wliich  were  plantc 


rather  liea\\-  work  in  tl 


ic  troj)ic,i|    heat.     .M.my    .ittemjits    1 


round,  with  a  lonj;  knife  or  laitla 


ia\-e     bi'eii     made    to    substitute 


Sugar 
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" '"V  '"•""«  '"■'•'"'"^   ,,„-  lun.l  l,,|.,„„       n „.„     , 

:'"'^''""""^-   •""!    n„    ,n,„lun,.    I,„.    „„,   u,  ,        l'  '"'    ' '  '  ^    '''""  ""  '■"■    - h. 

'"""■^'■'-    '"■''•  •''''l'M-n„..n,.,mM,(.n..,.nMn:Vn;'', ■''''''■■"'■     /  -"'"'' '--■. 

'        "  "  ■  ■  '■■'•'>''■■■      l.il ,,  ,,,||,,,  ,  ii^,.  ,  ,,, 

"'^   I"  '  ":iv,  \-  III,  in  ■,,,  III,. 

"■'"-  I  — ■'•>..  Iin„,,|   ..,„,„,.  ,,„.   ,„„,,      ,';:;-•""'"""'■     In.l,,.  I..,  ,.,„„.,„, 
"""I""'.  M,  ,i,,,   nou.„l,,v-l.„„    1   ,„„„.    ,„   .  '""'"■■    '-l""i''llv    '^   l.Mn,.MK,,i 

'•"'^-   "'"""-    "■■•"    ih.     I,„i,„vi.,  ,h,     „.',,•  'i  •"■■■"I'l.-    ..1    ol,,,..lv  ,,,„...,  ,1,!,. 


•■■■  ■•  ■  N|"i,niiiii.,u\-  1,1  (),„,,,, I  in, I    ,,„,   , 

";'■-'"■  "'■■' ' i--i.„k,.„,:„,,     "'";:';' 

-"•■ '1 n,...,„. ,!,.„',,:':;"'. ',''r^':''^'"'.''''-" 


i.lllrs.    Ii,.    ill, 

1.1 

nl 


•"llllu!,,    ,,|l,,jj.   ,,|     |,,|. 
■Ill, •UN    lo|-      I 


U-i,,i,;.,ii 
■lin,,'     II 
II'-;'-    ll.,I!.|„,;||i|.,     Ill,,   , 


""■    '■^■'"IV.       .M.-l,aMir,,|     .,l,,,„ 
III, 

Ai  I  i\-i 

;;";:>-i:.'.,;:;r;;:;:T:;;;;;;;^:i:,;:;:-;;;;;,j ....,.„;,,.::; 

"""•   til.'  rhrmi.!    rst,.,,-,-    ||„,  j,,„,,    ,,. ^    "."  '    ""'-I'-       ' '"^    '^   -I    ,:;iv,,I    „ 


-<iu„ ;::::,,;\.:,;:r;;,:::'::  V''''''^"''''' '''''■■'''-■''-■  - 

■'""-    1^    II-1-.I    .|mu„,    .,,    ,|,;|,    ,|„.    ■„,,..:"      '■'      ""■      '"-"I'        "l.i      Ml,.     „r|      V.,.,.. 


Il'il,!    . 


I.        [., 

lie 

I.I. 

■.'■|'<l,t 

llllli  ll    till.    .  inj,    ,,| 

l|i"ll   nil,.,     (ill 

I 


f''  •''•"■'■">"'.•>  I.OW  ,nu.  I,  j„„;  :,  ,|||,„|,',  ,;■',•" '    "'  •""-  ''V  u.,v  ,„  ,.,,,„,■ ,„ 

clrt..nnmrstl„.,l,.„M,v.,f  ,h..j„i.,,.^„„,   .k,,  ,,  „.:.'"""" '""""l"' "  i'"l- 'n-i. ;   il,,,,  |„ 

>ll'Mll<l    l„.    ,,|„.„||,.,I.  ■  '  '"""'"■"      ""I'll      ^II^MI,     ,M,,,1,|,.    ,„      I,,,,,.    ,ivm.„In,.,1. 

^^•''*'.':!:*^^^^^^^^^^ -..,.„  ,„ 


^M>.        I  AKHVIM,    (  ri    I  A 


M>    T(l    nil.     i.M   ,,„(^ 


•jiTJIJ^ 
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J«'UIK  (  nmi'  I  I,  li   \Mlli   .1   I, 


It  :t  III. Ill   trd   ;| 


lull, 


1         U.l^        III     ,:|,'        || 


Nil.  will.  h.    i\..|  ki-  I    ll\-    111,11   ,11    ,1111111, iN.    1  ,ll|M(i    It     t, 

II.' 


>'■     111   ir    lull,.     Ultli     ^IILII  -,   ,111, 


1     l,\.,|V,       111     ,111 

111''  III  th,'  ciiK-  II 


'^    "Hill-    III.     ,1111'    iiillcr  \v,|,  |r\i)l\lllL',   t 


'  lit. nil    i'\t,  111. 

\M  If   I  ,lllli'l|   .iIh.iiI    ,,|,i|    III,.   ,  III, I, Illy   ,|, 


ll>''^ll,   lllll',  tl, 


mil  tl 


<l  till'  Cliiiii 


I,'    jlllll'    W.IS    M|1|C(/C(|    lllll     t, 


f, 

til,'    ll 

llllull  llc.lMi  1.  ,1111 


<'lllll«   llli'tl 111(1,'   It    ).,,.,|l.|,.   I,,   |,|,|,  ,.    ,1,,.   I, ,11, 

"'I'' ' I  till'  iiiMiiM  |M.w,.i.    ri„.  1,,,,,,  ,1,1 


'IK'    III    til,-   lli'lil,        ill,'  ll 


iiv  'IP  liyhl   lli.it    Ilii'\ 


l-i  ii\ ,  IV  lit  the  iiv 


lU-  iif   11,111 


\Mlll, 


lnnl/iilll.il  |>ii-lt|iiii  witlmiit  rli,iiif;il 
w.i-  th.it  til,'  IipH,'!-,  I. mill 


lll-t        Ntol 


ir    .lllll   l.lt,  r    1  I 


Ml,  1-'  ;;ii'.it,i  |.i.'>,iiri  .     ,.  II  UM.  |i,,»il.|,'  to  Us.'  Ii..n/,,iit,i|  lull,' 


M'lll,    lll>t    111    ll 
••l.ljl-'l'll,     .lllll     |): 


■  I  iii'ii  I  \iiiiilii,  ,i|  \i'r\-  |,u(;,'  'llii 


iiKi--t  t.ii  tiirii ■■,  ,111(1  ,itti 
i\>    ll 


I'IW.IrIn  ,iK,  ,  III    t 


|ll-'    -.l\>     III,'     l(|\.llll,l-,.    .,|    llsllli;    ,1    11,11,1    I    ,11,. |.^    ,,,     III,,     ,1 


iiii>i(iiis  ,111(1  ciKimiiiiw  \\(1|l:Ii|  Will 

11'   >lll,llli'l    lllll  >.        .\    ti'W  IIKlIc  Vl'.ll- 
11'     1  lllrf     l.irtilli,. 


lii'^MII      t.i     Wiilk 
liilli'l-.  ,iri,lll;,'i'(l     I 


\Mlll      lllll' 

II  .1  >i'iii" 


II, \i'  ,ii,i|  ml<l\v,i\' 


llii'  tliiiil  ,il 

hrtWli'll    till'  tU   lotlli'IS.       ll 

till-,     \\.l\-      It     \\,l>     |lll^>ll)l|.     to 

I'Ml.i,  t  mill  ll  111    .(■  jiijrr  from 
till'  1  .nil',  tli.iii  vi'iili  till-   pii- 


IllitlVc  \\,„m|, 


11  rollrr^.     ()ii( 


l\M>,       ,11        III,,!,.      |,,||,.|s       ,11 

>iiiiii  tmio  iddi'd.  Iiiit  tlirci 


rollfi  mills  ,111'  \iiv  i.;rii 


(.;rlUT,il|\ 


ido|)i('d.     Ill   l.ir/T,.  f,„t< 


two  nr    tlin 


I't-  of     tl 


lie. 


roll 


(•r>    fiicli    ail 


iliKi- 


ltllOllJ,'l 


I      111     .1      t,'W      lll...t,lll( 


largely    as     tl 
l.lildsi'.ipc.       I 


ic    iTiotiw     power,     and      wiiidmilN     an 


111     H.iri),,(iiK,    t 


liiriiiL'  tl 


..irli.ido.,   Ii,'s   in    tile   tr.iik    of   t\i 


■mplo\i'd. 
I  lie  illiNtratioiis  .ilfofd  ^'oinl 
i'\.im|)lrs  of  \-,.ry  prjiiii- 
tive  ,111(1  ,ilso  iif  iiKiderii 
(  aile-crilsliiii;,'  mai  liilieiy. 

SiiL' ir- I'.iiie     mills      an 
usually    dri\-eii      l>y     stonii- 
!<■    wind    is    still    relied    on 
.f     tl 


li.ir.icteristie    feati 


and  steam 


11'    ilop    .seisoii,    |)iit    ,'\,.n    iiiid,T    tl 


tr.ide    winds   wliicli  usiiallv   hlow   steadih 


1 


las  hecii  suhslitiiled  ,is  tl 


la\,iiii,il): 


le  ,i,'re.it   iiiir. 


ise   111   si/e,  \vt.ii,'|lt.  and 


le  IllotUe  po.MT  on   the   lai 


onditioiis  dela\-s    oft 


I'll    occur, 


,1,'i'r  estates. 


IS  n.itiir.illy  also  broiitjlit  ,il),,iit 


h 

li..(l    to   1),.   streiiKtllelled    t, 
inipiov,(l      .\    ,1.  n,,.  ,,f    troul) 
sudd, '11   \aii.itioii..,  in   tlii 


:)ower  wliicli  i,,i>  t.ikeii  pla 


<llHli;,s   111   otlier  diieetions.      The   fr 


I  ii  iiiiri'sii,,:idnii'  c 


c    is  mill    break; 


ik'iie,  and  the  eiit;in 


place  111  simar-cane  mil 
unewoik  of  mills  li. 


I'S  lia\-e  111 


maiiit.iiii  ,1  miilorm  feed 
the  most  import. int. 


amount  ot  cane  |)assinf>  t| 


Ws,  whiih   .Mini,  times  take  \ 


iioii^;h.     It   is 


'ecu   imnii'iiseK 
)l.t,  e  owiiif,'  t. 


o;  c.uie.  and  v.inoiis  di 


pr,i(  ticilly  imjiossihle  t> 


tl 


h.l\-,'  been  .idopti'd,       riie  hvd 


I'-i's.  of  wli'ch  th,'  livdr.iulic  .itt.icl 


ll'  De.irings  o,  the  roller^  when  th,'  st 


■  mill'  att.i,!iineiit  aiiti 


pro\-emeMt.  to  I),.'  found 


mill  l)e,n:n,..,  f^'re.iter  tl 


iiiient  1^ 
'iiiaticilK-  sep.irati's 


iirif,'in,il  [jrucess  of  pntting  t 
■ndless  belt  on  whidi  tl 


on  even  io:iiparati\elv  small  estat 


i.ui  is  s.ife.     Allot 


ler  irreat  iiii- 


into  the  mill  bv  | 


cs,  IS   the  .lUtom.itic   feed. 


er. 


r 


the  held.      The  belt 


le  canes  ( .111 


Le  1)1; 


land  h.is  been  replaced  usn.illv  bv 


is  constantl 


lied  (iiieii  troni  the  cart  o-  truck  1 


the  mill.     Where  two  or  tliP'c  s('ts  of  roll,, 
cane  or  iiu',i,'.iss  from  the  lirst  mill  to  tl 


y  111  motion,  and  tlu 


)riiiKiiiK  them  f 


I'.mes  are  cirried  uii.iud  d 


'•m|)l(iyed.  otlier  car.     rs  t 


roiii 
iscliaiL'ed  int,' 


'Ui'  toinsuie  Ihe  soft  mei 


be 


ic  second,  and  from  th 


ransport  the  cru: 


sued 


nggriiijH-dbytlieniills.orbvot 


d  to  th,' third,  aided  b- 


ler  mechanical  dovi 


U  liil-t   rii."|rtii   null 
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lly  I 


\'A(  IIM    l'AN> 


as  I'url.  It  i-.r--tiiiKitr(l  tli.it  ill  this  pii)i'cssHl)();it  niiU'ty-li\-('  jxt  r('nt.  of  tin- siif^ar  is  extracted 
Imm  the  caiic.  W'hrrras  in  (Jidinary  siiij,'!,'  cnishin,!,'  we  (inly  iibtain  alxiat  Sfvriity-li\-i'  per 
<-iiit.,  in  dimhlc  ciu^lnn,!,'  i'if;lit\-tlir(c  to  i-if,'lit\--ri!,';it  pri'  cent.,  and  in  tri])lc  (aaisliin;,'  niiic'ty  to 
ninety-two  pel-  lent, 

DciiXatiiiii  mid  l-iltratuni.  The  jnice  llo\v>  from  the  mill  as  a  dari<.  !,'reeni>h-yelio\v  iic|nKi. 
not  attrai  tive  to  the  e\e.  but  with  the  pleas.mt  odour  of  su{,'ar-eane  juiee  and  distinctly  sweet 
to  the  t,i.-te.  An,ily>es  >ho\v  that  i  ane  juiee  ,is  expressed  contains,  on  an  average  at  anv 
rate  in  the  We-t  Indie-,  alxmt  fourteen  per  cent,  of  i  ane-sugar.  In  acklition  the  juiee  has  two 
kind>  of  inipuritie>.  Theic  are  -mall  piece-  ot  the  ti-siies  of  the  stems  which  have  come  over 
fiom  the  null,  accident. il  additi'.  i-.  partii  !e-  of  dirt.  ci(  .  There  are  also  impurities  dis-ohcd 
in  juice,  the  alhnnunoids.  >.iU-.  ,md  otiiei'  normal  nigi-edieuts  of  the  sugar-cane  sap.  which, 
although  peilictly  h,irniliv-s.  .ne  not  -ug.o   and  mn-t  he  removi ,' 

Large  particles  ,ne  readilv  got  rid  of  bv  -imjjle  straining.  .Vftei"  this  has  been  done 
means  are  taki-u  to  (!)  co.igulate  ,ind  thu-  reiidei-  in>oluble  the  pie\iously  dissoU'ed  alliu- 
nnnoids  .md  (Jther  -nb-t.in(e<,  and  (2)  to  remow  these  with  ,my  other  m.Uerial  which  lia- 

e.-C,iped    the    IdUgll    str.lUUng    pioCe.-S. 

T]ie( o.igul.i  :on  ol  the  .dbnnniioid-  i-efiected  p,iitl\  l)y  he.itnrg  the  juice.  This  li.i-  anotliei 
import, mt  re-ult  in.i-miich  .i-  il  kill>  the  [eniK.nt-  ii.itnrally  piv-eiit  in  the  pl.mt.  ,md  |)revenl- 
luitlier  change-  goiiij;  on  in  the  ( (iin]ioMlion  of  t!ie  jiiii'c. 

It  1-  .il,-o  Well  kiio.vn.  hovvevir.  tluit  if  ,1  -olutioii  ((int.nning  cnie-sugar  is  heated  and 
l),tnicii|,irl\-  if  the  mixture  i-  -lightly  ,ici(l.  ,,-  -ng.ii-(  aiii'  juice  i-  .i-  it  l-avi-s  the  null,  some 
ol  the  c.iiu-siig.ir  will  be  inverted,  a-  it  i.-  tei  liaic.illy  termed,  iiit(i  othe,-  forin>  of  sug.ir  which 
are  ol  les-  v.ilue  to  the  manufacturer.  To  gii.ird  ag.iin-t  tlii>  a  certain  ([uantitv  <if  lime,  in 
the  form  of  milk  of  lime,  i>  added  to  the  juice.     The  lime  pl.iys  more  than  one  rule.     It  remove- 


Sugar 


ll..'an,|,tv..;ilH-j,„r,..,n.U„,vt.,nN,|„.,nv,.,..,„     ,,,  '  "" 

|"-h.l,k.  ,1,..  alb„nuMn„U  ,,.„!  ,!„■  v.n„  ,.  „,.;,..,     ,  m''''''  "^''t"-  '"''  "  '"'^'^  ■"  ''"d.nn:, 

-'">« "":  1-v ..,  ui,„ I,  i,n„.  1,,.  I,,.,.:,  ...1,    ;:„:;:'  ;■■'■:  ■'- 1'^--'  '-i- 1-.. .,,  ,:j 

"•'■"  l'>-:>'-l  tnm,  v,.n-  ,.,„lv  „„„.      |,  ,  ,„■,   „       'if,  ~'";'^'   ';"  -  •■  -i-l'  '...,„:,,■•  ,n„l  lu> 


';P-"l'ilst.Ml,.,uv,.,M>a,|,.,,,.|,,|,ulwl,,V|,     '     ,  """■•' 


pill-.,  lik, 
l""l"  '  •I'lH-um  ui  ,ni||,  ,,,  ||„„, 

""■ !" ""•  ';'!•  - ■'  >'"->'■  .md  iiMv  i„.  n.,:,:,;:.,!',:;';''  ';',;"■','"  v"'"  '"'""■  ■  '"■  "nimnt,,., 
;'"■  <i'^w., ,1 .,  ,1,;,,  ,,,„i „,  ,1.,. Hi,,„n„„.>  .,,„„,  ,„■;;;,;,;"'  ''V'^"""i„i,,  , „i„.,  ,,..,.1. 

'■' .:....:.--.■    .  \"""     ""'""■  ""1  I'  "N   Ion,,.,    .,„„,„„, I,.. 

\vill  l.\-,i  Mut.il.lv  |i!ar,,lta|). 

''    '^    ""•   -'''ll.-   Ill    rarl,    ,  ,|,r 

'"'"  •■'■''"'■>•'' '"  ■>"  ins„i„i.i,.  Mai,-  >,;",i,;;i  ■,'l;;';'v,^l!"'"'^"l''  ■'; ' '''■'■  ^'" "'"  ""i"nit.r> 

'"■■"^  lHT.onn,.,l  ,.,a,„.ally  ,„«'„„.,,  ,.„,  ,  ^    "'      ,"   '.'^^^  '"  "'-  '"■"'■..  an,l  „,„„„„„ 

.^  >n,„.,-s,.d..d  hv  th..  .■arl,„„atati„n  ,,i.„  ,  '    .         ^        '"" '      "'■''■■■'"-'  -  d,.,  iib,,!  al.nv,- 

"■"■^•■-  '!"•  b,vti„,„..„„,,  ,„„„„,,„,;,.        :,.    ;'       "■  ^';;"  -'■'I'-     Tlii~  in,  ,l,„d  „  ,|,„  ,ih,.d 


"la'li    \\>-, 


M.K.n>.  „    tl„.  ,v,H.  ,„    ,1„.  „„„i  „„,  ,,„.,„„.  „„„,;\;        "'  "  ■  -■  "'"   "   'niallv  NHl.1,  dark 

'■'-'-'       -'■^•"-  "i  11..   KaM.     Si„|,  Mi.ai. 
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now.uliiys  arc  piiiiiiiKilly  u-rd  lor  n  liiiiiif;  puiixiscs.  and  for  table  ii>r  whiter  siij^'ars  are  pre- 
ferred. To  <il)tam  thoe  tlie  juice  lias  td  he  hl.a,  hed.  and  this  is  n>ii,illy  don.'  hv  Milniiittiiif,' it 
to  tlie  aeticin  of  >iil|)hiirous  a<id.  ■,'eniialed  by  maMini;  suli)hMr  and  jjassinf,'  tlie  funics  into 
a  tank  contaimni;  the  jimc  which  mav  or  may  noi  have  been  ahvadv  defecated.  In  either 
ca-e  the  -ni|ihurni^'  is  ad(htioual  to  .nid  not  ni  i)lace  of  the  <lefec.itio:i  proco.. 

Ilciliif^.  Th<'  (  l.nilieil  and  liltc  red  juice  i,  now  ivady  to  be  boiled  d(jwn  into  ^vruj)  of  sntli- 
cient  coii.vnlr.ition  to  allow  sn^;ar  crystals  to  be  (jbtained  froni  it.  The  dilnti'  liquor  is  lirst 
evaporated  down  to  a  sviu|>  ;  tli.-~  is  furtlicr  i unicntraled  to  the  pa^tN'  iiuisst--(itili'  consistinf; 
(it  crystals  embedded  in  the  thic  k  >yrupv  licpior.  and  from  the  iiuLssc-iiiih-  the  (  rvstalline  stij,'ar 
and  the  nnc  i\-talli~al)le  mo|.is>es  are  -.ep.ir.ited. 

In  no  portion  o|  tji,-  ],r,M,>-,  ,,f  -u;;,ir  niainila.tnre  have  such  improvements  been  elfccted 
duiin,!,'  rec  ent  ve.ir.  ,i-  in  tli<'  mode  of  bo;hni;.  and  in  .ill  up-to-date  factories,  the  oi)en  boiliiu; 


pans  have  iieen  replaced  l)y  modern  ■'triple  eff-cis  "  ,nid 


open  boiliuf,'.  still  employed  for  sjiecial  reasons 
and  elsewlnie,   \\,i>  coiidu,  ted   in   this 


vacuum  pans. 


The  old-fash 


on  some  est, lies  in  the  West   Indies,  in  Indi, 


pans  were  arrauf^'ed  in  a  line  above  a  Hue  so  that  tl 


w,iv.      Some    lorn-  <ir   live  hi 


one  end.  d      ctly  unde,'  o.ie  of  the  pan>.      Fre,|neiill\'  tl 
si/es,  the      .nallest    beiilt;  placed   i: 


lev  were  all  heated  1 


ir;;e  Uemispherical  copp. 


)\'  a  In 


e  fjeiierated  .a 


dista 


Wl 


(li  atel 


»'  pau-^  or  ••  taxche-  "'  were  of  different 


\'  over    tile    In 


lell   till 


ind     the    l.ir|,'est   at  tl 


set    IS  111   woikint;  oider  ,il 


le  f,'reat'  -l 


ot    clanlied    juice    are    intiddutid    into    the    laiL'e.^t    lavcl 


ither    ta\i  lies    is    kept    full    bv  1 


V  ladlini,'    licpior   into  it    from   tl 


ilin,i. 
le  as  reipnied.  whilst    eai  h    of    tl 


at    once    and    fre.^li   suj)pli. 


lire. 


he  result  IS  a  sei 


because    as  the  juiie  iu 


les  of  pans  containiiij,'   liqnoi>,    of    \arions  degi 


ic  one  farther  ..nav  from  tli^ 


No.   1   bi 


to  No.  3. 


d 


lir 


!'•      I  he  scene  ill  a  sugar-boilinj.,'  house,  with  tl 


grecs  of    conccutr.itiii 
'Cf^'ins   to  concenlr.it.'  it    is  ladled  on  to  No.   2.  from  No 

\'  o\er  1 ' 


o  on  until  it  reaches    the  last    |),iii.  the    Muallest  one.  placed  diivctl 


which  is  ((intinually  being   stirrtc!  and    tran>lerred    f 


le  row  of  huge  bubbling  c.inldrons  of 


if    I. 


ladl 


loiii  one  c.iuldron  to  another  bv 


tl 
As 


es.    IS   very  mterestmg.    howexer   much   it 


le  last  tayche  e\  aixiration  is  continued  nntil  the 


soon  as  this 


point  IS  reached  it  is  ladled  out   into  the  co<ilers.  shallc 


hort  of   modern   ideas,     h 
is  ready  to  crystallise  out  on  <oolii  ..; 


rectangular  st' 


^  i 


-rK' 


t\         .-V- 


.•j;sfv:^ 
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thnm,:,'li  ,,iii'  .  .111  ~, v  the  uIjmI,-  > 


.i|)|HMr,iiic,-  uhni  li 


\Mi|)y  r.iiit,nt>.  ;iii<l  lli.'  .Apcil  Mii;.ir-l)()il(T  can  tell  1)V  tlicir 


II'   run, Ml  iiiDinriit  li.i-   arnvid  and  llu-  >UL;ar  is  ivadv  t 


o  <'rvstalli> 


T( 


a-rilani  tl.i,  will,  rvm  ,i;rratrr  i.iv,i>i,.ii.  l.y  nutans  d  an  iiif,',-i,i,,us  iiiwiitK.ii.  tli,'  •' pmof 
-tM  k,  -Miali  saniplr,  ,,1  tli.-  I),,ilin«  .cntcnts  in  iv  !>,■  tak.'ii  ..,,1  finin  tinir  U<  inur  uithout  m 
•mv  xvav  hivakiiif;  tin-  va.  uiiin.  Tl,,.  samplr  .,|  >viii|,  witli.lraun  1-  allouv.l  to  tonii  a  thin 
-i.rrl  ,„.  a  pi.rr  ,,|  t,']  i>~.  ai.,1  Ironi  tin-  a|.|)raiaiir,.  ,,l  Ihi.  a.  It  .  ..,,!>  ihr  coiuliti.u.  of  the  .■oiitciits 
l>  jmi,i,v,l.  \\l,rn  ir.uW  to  ,  ,v>talli>r  or  -  ,i;rain.-  tlir  triH|M.raliUr  1-,  |,,uviv,l  suddfiily,  and 
-nial  x„;,Mi  n  vMal-  air  lo,,n,,i.  I'lir..-  I),-,  oiur  ino,v  ni,inrio,i>.  and  wlini  ju<l-,.d  to  hv  Mifti- 
.irnllv  ininhiou.  „„„,.  >vru|i  i>  addrd  -ul  ti;r  trmperatniv  rai>rd  ai,'ain.  Vari.ms  modilica- 
lion^  Milivatnunt  nou  |oll,,u  ,,.  .ordin,:;  to  wlirtluT  a  laiK^  ..r  a  small  stained  suKar  is  b.MUg 
made.  In  anv  ra>c  vny  ,  .nvliil  attmtion  i>  ivi|niird  to  ol)tain  the  pan  full  of  ,  rvstais  with 
a  inMiii.uini  of  h-iuor.  When  thr  id.al  has  h,.,n  ivarhcd,  a  door  at  the  Lottinn  of  thr 
pail  is  oprnrd,  tl„.  ,„ntcnts  llou  .mt,  and  ur  ha\r,,nlv  t.,  srparat.  thr  civstals  fr,,ni  the 
niolassis. 

S,p.,r,i/i,>ii  of  Sii^ur  jrom  Muhisscs.  Thnv  aiv  various  methods  hv  which  tiii.s  can  h,'  done 
hut  tliey  have  all  Riv.m  way  t.,  the  ,ommon  process  of  nsiuf,'  c..ntrihiKal  separators' 
lhe>e  consist  essentially  of  c\lmdM,al  ni,tal  vess,ls  which  can  he  made  to  revolve 
at  a  very  hlf,'h  sp,.,.,!.  n,,.  w.dls  of  thr  separators  are  pienvd  bv  a  number  of  holes 
^"Kl  "M  th,'  mside  then,  is  a  lining  of  very  Ime  metal  Haiue.'of  sufficientlv  sm.dl 
niesh  1,,  preNvnt  sugar  crystals  passing  through.  Th,-  separators,  which  are  open  at 
th,.  t.,p.  are  partly  tilled  with  the  mi.xtiiie  of  sugar  ,  rvstais  and  molasses,  and  set  rapidlv 
n.tatnig.      I  he  centrifugal  lone  causes  all  tli.'  contents  to  lly  t,.  the  outside  and  remain,  as  i"t 

were,  pressed  .igainst  the 
wire  gauze.  The  crystals  are 
held  there,  but  the  liquid 
molasses  passes  through,  is 
•  aught  in  a  receiver,  and 
conducted  away.  One  may 
stand  and  watch  the  whole 
ojicration,  which  is  o\-er  in  ., 
very  few  moments  instead 
of  the  weeks  required  by  the 
earlier  methods.  As  soon  as 
the  motion  ceases,  the  crys- 
tals collect  at  the  bottom  of 
the  sejiarator,  which  can  be 


opened  to  allow  them  to  drop 
out,  and  they  are  ready  to 
be  p.icked  and  exported 
immedi.itely 

To  get  rid  of  the  last 
lemaining  nn .lasses  the  cry.s- 
tals  can  be  washed  whilst 
the  separator  is  revolving, 
this  not  being  necessary  in 
I)reparing  a  "  moist  "  sugar. 


'■'iyi:i^  Y'1=>->V"-^^-->"i''^va'V7       >^ 


f €*,'■;,. -2;  ;j>: 


;;  -i-j^ 


t-rom  S//f, 


BLOSSWM    or   COCu-M  1    l-ALM 
The  sap  i..l:,Tk;l  from  Ih, 


ad  _.,.„/,,.  /?„;,.,,  ,i,i:ks  yu-hls   ,uuar 


.;,/;i7.' 
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in-l'KODrCTS  or  M'(iAK   MA.MF.U  TIRK 

Th,.  ,l,i,.f  I,v-|,i,m1,„|,  ol,t,,Mi..l  ,„  th,.  in.u.ut,i,  lurr  .4  ,„>,.,„■  fi,,„.  tl„.  MiKai-,.m..  an-  (I) 
tl,..  im.Kass  or  .,u>l,r,l  ,  an,.  Malk.  1,  It  l,v  th.'  null  ;  (2)  Mioia^.s  ;  ,,S)  rum,  n.a.l,-  Iru.n  thr 
miilasM'^, 

.Mi(..\>> 

l-iul.  Tl„.  I,  lu>..  niat.iial  In.ni  ili..  null  kn..wn  a.  m.  Ka»,  .,r  l.v  tlir  Anirn.an>,  ••  harass,.  " 
IS  ..I  Kivat  valur  l„tlir  tio,,„  al  .uKar  i.lant.T.a>  ..n  it  l„.  ivli...  for  tl,r  luat  n...-.ssatv  to  cv.iporat.' 
-i.-  JUKv  n.tn  ,Tv>tall,sal,l..  .v.up.  A  Wrst  FuMian  ..tat.  vanl.  n,  ,rop  >,.aMm.  was  f.Mm.rlv 
r..v,.v(l  with  tl,..  m..Kas-  takm  Irn.n  th,-  null  and  >,„va,l  nut  tn  |,v.  Tli..  intro.lu.tion  ul 
iinuiuv..!  tninarr-whirhhuru'  w.-t'  m.j,.a»  liaxicnf  awavwitl,  thr  n.Mvssitvaf  this  t-.a^iVit 
.xt.iu,  uitl,  ,  ,mM,|u,  nllv  a  ,  on>i.l.-ial.lr  saving,  a>  it  wa>  .xpcnsiv,.  in  Jab.M.i-  K.  Iiandlc  all  tin. 
inatriial.  |t  ,s  .>tunat,-.i  that  nic;,;ass  a.  drlivrnd  l,v  a  ko,.,1  ,nn,l,.rn  nin.-i-..ll.r  mill  is  worth 
as    Uu\    app.oxmiat,|v  ,.n.-tlMnl    it>    wri.ijht    m    n.al.     Surl,    m.^ass    contains    ncariv    hall 

Its  xvri^;ht  of  -.vat.T.  hut  Vrt  ,  an  !»■  at  our,,  hmnt  Ul  llu'  iwu  hinu,v>.      I' nulls  Icaw  a  liiL'li 

prnvntaK,.  of  MiKar  in  th,'  m.^ass,  and  alth..i,t,.h  tlii-  mav  .■nhaiuv  its  vahic  as  a  fn.'l  it  is  a  vvrv 
S.T...US  los>  to  th,.  plaut.i-.    In  , ordinary  , in  um>tau,vs,  with  np-t..-dat,.  UKulmurv  th..  nnantitv 

0  nd  r,.,|inn.d  is  mu,  h  l..ss  than  in  th..  day>  ,.f  th..  ol.I.  wast.fnl,  op,.n-p.m  boiling,',  an.l  in.t,.ad 

01  having  to  s.,ppl,.m..nt  Ins  in..Kas>  l.y  woodoi  ,,,al.  th..  m.i.l.rn  sugar-mak.T  linds  it  dilli.iilt 
at  tiiui-  t,i  (,',.t  rid  ,if  th,.  surplus  m.'f,'ass, 

MoUisaiit.  DuriuK  «|uito  r...-..nt  y..arsapi.j.vsswas  pat.nt.-dhv  Mr.  T.  Flugh.s  wlRiubv  th,' 
lm..r  portions  ,,f  tl„.  m..Kass,,onsisting  ivally  of  small  librons  ..lem.Mits  ..f  th..  ^ugar-can.' ^tcm 
xv.iv  .uip h.y.d  to  absorb  molass.s,  and  to  f,>rm  a  <attl..  food.  Th..  littl.'  tutus  of  th,.  mrgass 
b...Mnu.  Iill.d.  and  th.  wh,.l,.  mass  satnrat...!  «ith  nio|ass..s.  and  wt  th..  n.^t  ivsnlt  is  a  p.nvd.-rv 
mat..nal  ,.s  .■onvc.ni..ntly  liandl...!  as  an  ordinary  moist  sugar.  This  prodn.-t,  known  as 
■no  ascuit,  IS  pr.pan.l  now  in  many  parts  .,f  th..  cane  sugar  i.n.dn.ing  worl.l,  and  is 
rai)i.!ly  |)rogivssnig  in  (.ivotir  as  a  .attl..  food. 

rillmn^  MaU„w.     The  utilisation  of  th..  m.gas,,  as  a  filtering  medium  has  al.vadv  be..n 
ret..ireil  to  under  th,.  Xaiuh't  I'roiess. 

.M.jl.\ssKs 
The  n.se  ma.l,.  ,.f  ,,,olass,.s  cann,.t  !),■  sunnned  up  in  a  few  words  because  m  the  lir.st  pla.v 
the  molasses  obtain..!  m  the  mus.„va.lo  pr.xess,an.l  that  obtained  from  a  modem  vacuum 

pan  are  of  very  diffei..nt 
value.  The  molass.'s  con- 
tains the  uncrystallisable  re- 
sidue, and  the  nature  of  this 
■■  residu..  "  dei)ends  xiry 
greatly  on  the  method  of 
making  sugar  employed.  In 
the  musco\a(Io  system  inwr- 
si.)n  sets  in  very  rapidly 
wh.'n  a  high  temperature  is 
reached,  and  accordingly  the 
concentiati.)n  cannot  be  car- 
ri.'d  to  anything  like  the 
degree  it  can  in  a  vacuum 
pan.  The  result  is  that 
much  more  crystallisable 
sugar — sucrose — remains  in 
Sfjlution,  along  with  the  un- 
crystallisable sugar— glucose 
— and  the    various    mineral 


GATHEKINC    BEKTRnoTS 


Sugar 


I 

;i 
^>l 

'■""^^'t-  i"  co„u:t;;.,;;;r';:";':;"T'"""^- '"'  —— — -^ 

P>in,-iu.o„s    to    tlu.    r„i,,,,i    stat.N    C  ,„    h     ;"•"'.""- /'f     n„.l.,s„.,     j„     i,„.„    ,,,^|,^     ,„. 

•"Classes  ,t  ,s  aboi.t  thirtv  and  thirty-l     .\  „f"' "  '^   "■''"'-''•  ■'■"!   ">  van,u„,  ,un 

a>""U„t  of  ghu-o,,.     sueh  molasses     v     (  h     I  "    ""'''"'■  ^^"''  •'"  -i'i'lox..,>atelv  e,„al 

"Ot  yield  a   ,a]ata.,le  spirit  if  f.;,„;    ,  -.i^:  i;   j"'  '■";''■  ^  •-'  -.f-.ione.y.  the.'  do 

Kradc  molasses  ,„  the  n.anufaeture  of  ,-„„,  ,    •  w       I  '"""",',''•■  ''"^'^'''''^  ''^-  I'^sl-- 

"^^■d  f<T  industrial  purposes.     In  o,!,,,-  ,'■  '  '"'r''''  >'"■'''  ^'■'  ^'''"'"'1  ^^''i'  1.  ran  I.e 

-^molasses   before  Lin,  ,.,  to  "    ;     *;■    Tr'n  ''"'  '""  '"^'^"^^  "'•'■■«  ^"-^''' 

:-;,-^^^^^^^^^^^^^  ^■>  .ade  that  the  po.a.h  i^i;:  I'h.r^in^i^j:'-;,;:;, --- 

Molasses  will  on,!,.,-,,     f  ■'^'^M-1  A.rrKi;  ,.|.   R,  .m 

■""";'■:-  suul:;::^;!;:  hZ'r:;';:;,;-::;'-';  -r  r^"-"""-  -'--"^  --■  --^ 

--.tU,c  researeh  has  been  devote.l  t     t le  1^  -[T  '      "    /"  """"'■'■^"''  *•''"-*'-  ■»-'■ 
'■'•^  ^^Inch  ran  be  relied, ,„,uiu.npla,e.ld-  v'"'  pl:tnt.and  enltivated  raees  are 

■;  tl-e  tropics,  as  a  general  rule/  ^    ^  h ''  '"""'"'T'  '"  '""'^  •^'^"•"  '-■'-"  ■-"t^ 

''■tt  to  chance.     Kecentlv,  houev.V  i,   T  ^  ,  '"'■'*■"'  '"""  "'■K'-'-"'*!.  and  ever.-tlnng 

'  '---t  has  been  apponue.l  and  tte  .{2  ^du  i;:!^  '7'""  '"■  "'  '"""•  ^'  ^•"■-''  ^--"tat.oi 
'■are  ully  studied  with  the  object  of  i  ,  nw  H  ^  rT  "'■'""^■"""■^'  "•  tlu'  .olony  ,s  be„,g 
rehable  rules  for  procedure,    'xhe    rs       '   ■  "tic      n'"'!;      ^  "'  "''  ''""''"'•  '^'"'  "^  ^-"n.lating 

■'"-■-- Of  so.eof\c:-tr;i:- 
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Iii),'itli(i  with  li.K  ti'ii.i  .mil 
iithrr  .iuImiiiii-  (iin.uii^ni^ 
A--  till'  \ia>t>  iiiiilti|ilv  till 
lii|iiiir  Imhiiis  til  "  work,  " 
iiiiil     tlic     fi'riiiriit.itiiiii     Is 

.lllnUill    to    |1I(H(M<I    fur    t\\l> 

(l.iss  III  iimri'.  Wliiii  till- 
fiTiiunt.itiiiii   is    1  ipni|)liti  (I 

llir    .iliiilliil    loillir'l    Is     nil- 

l.iiiii  il  111  tlir  i.rdiiiarv  u.i\- 
In'  (listill.itioii,  viirHiiistvpis 
iif  stills  Ix'iiiK  cmpliivrd  HI 
(liltiri'Ht  liiralltics. 

Frcsli  nun  is  not  |iIim>- 
aiit, tlii'iliar.ii  triisticaiiiiii.i 
dcvclopitij,'  with  .ip'.  Th. 
puic  spi'-it  is  niloiiilcss,  but 
It  is  thr  I  iistoiii  to  roloin 
iiini  l)V  ini-an  :  of  cai  inn  1, 
iisiiallv  inadr  hy  hmiiiiiK  inolas:,is.  In  th,  Wist  Indus  nun  mannfartmc  is  prim  ijialK 
liiartisid  ill  Jiinaiia,  Dinicrara.  and  Harhados.  althmiKh  rondiirtrd  on  a  small  scale  in  othn 
iiilonics.  U. 1111  is  also  made  in  Maiiiitiiis,  ,ti-.  In  Java  and  other  iilaces  in  the  I'last.  Ihr 
.nethods  adopted  of  making  spirit  from  molasses  diller  in  various  ways,  the  ferment  heiiif; 
Kenetally  intiodii, cd  m  the  form  of  the  little  halls  known  as  ••  Rap,"  the  preparation 
of  whieh  has  alieadv  been  described  in  dealiliR  with  the  utilisation  of  nee  as  a  source  of 
alcohol. 

iMi'KDViMr.Nr  oi  iiir-:  Str,AU-C.\\i: 
From  the  proof  in  188()  of  the  important  f.n  t  that  suKar-canes,  contrarv  to  what  hail 
Iirevionslv  Ixen  thought,  bore  seed,  eltorts  h.ive  been  made  to  raise  new  races  of  superioi 
qnalities  to  those  .ilreadv  in  existence.  Tlu'  credit  of  the  discoverv  of  the  seed  is  shared 
between  West  and  East  :  betwein  I'lof.  ILirrison  and  Mr.  J.  \i.  Movell  in  Barbados,  .and 
Dr.  Soltiveilel  in  Java.  Since  that  date  seedling  canes  haw  Ixcii  r.used  in  large  quantities, 
cultivated  e.\perimentally.aiid  some  of  them  are  now  pown  on  an  industrial  scale  in  various 
|iarts  of  the  world.     The  H.irb.idos  canes,  distinRiiislied  bv  the  letter  H.  such  as  H.  2()8,  H.  147. 


.\    s|ni(|..||nl  s|..    KOH    Hl:i;  1  K(  "  1 1  • 


'enierara  cane: 


I) 
West   1 1 


n.  9S.  .md  otl 


but  also  in  Oneeiisland,  Loui 


well  known  and  ajipreciated,  not  onlv  in  th. 


ilisiana.  am 


work  has  been  iirosecuted  in  Ja\a  with 


require! 
must  lit 


lie 


1  for  tile  tl 
essariK'  1 

SUL',ir-llect, 


sful 


ii,t,'h  testiiif;  of  new  varieties  of 


1  other  caiie-f^'iowinf.;  countries.     Siniil.ii 
■suits.     Owinj,'  to  the  long  |)eriod  of  lii"' 


\ery  slow  comi)aied  with  the  results  fi 


igar-canc  and  other  dit'ticulties,  progrt 


om  Sim 


ilar  work  on  such  a  plain 


but  delinite  adv.mccs  have  been  made  altlioiigli  the  results  are  not 


sational  as  were  at  one  time  hoped  for.      In  the  West  I 
of  the  seedling   canes  is  theil 


increased  resistanci 


ndies  one  of  the  most  valu.ible  feature 


to  (lis 


in  ;ireas  where  the  ISourboii,  fornierlv  tile  stand.ui 


use,  so  that  tlicv 


cultivated 


cane,  can  no  longer 


irrown. 


bi:i:tr()ot  sh^ar 

Beet-sugar,  as  lias  alread\-  been  stated,  comprises  about  si.x-tentlis  of  the  world's  commerci,.! 
sugar  crop.       The  sugar-c.me  doubtless  still  yields  more  than  one-li:df  the  world's  tot.d  produr 
tion,  but  India,  forex.ample,  although  it  produces  a  large  amount  of  cane-sugar,  consi-mes  it  also 
and  Indi.Vs  output  does  iioi  figme  in  the  statistiis  of  tiie  world's  conimerci.al  crop  to  which  tl 
sugar-beet  is  the  greatest  --ntributor.    The  sugar-beet,  which  is  clearly  thus  one  of  themos, 


:-T>r«^^q.yv >-:,..,  _  ^:, 


Sugar 

""I"'"'""  '""■'I'll'llNI.  „1,|„     „ I     ,  "" 

;■,;;,',;•■','." , - -■ »  m:.\';,';,;;,:;;  ;,': ; ; ■"■■■« ,..„„„., 

It..,,.  II, I-,  u,|,l  .,,,„r    I,,,.,.  ,  ,  '    """  '^ 

"■■■'■;,'■■;•■, ;--« «"V.l::::;  ;:>:■':;:■:;;;';;; ;. uu ,  „ ,  „„ 

''"•"l">C.M..|,V,lk,ll,|.   |,.uvI„,,i1h     V.       ,'"'"'"'■'    "lilt,      ,,„„, 

;;;:';;r'r"''r"'"-''""'''"''™  /" '■ ■ ' 

pant  has  I,,,.,,  |^„„^^„  ,-,  j  \.m.  ii.,  |,,n,.  i,,,,,   ,-„„,,|        ^,      

;■'  "«■" ■' -M .,, ',,,,;    ;:;,;:"'  ;,"■■■  ■■ '-  ■ J:t:: 


Ill-IOKUAI     .\i,,,l 


\| 


Tlu.,„rum.,„c„i,„^,,.,j„,!,..l,,,,,,„,|„^^,„.,     , 
tlH'ir  sugar  cmtrutv     U,s  ,-,.s„l,<  „   ,  '   '  '"'^''   n'l'ii'"  r  ,,|  ,,|aut.  f.  .  ,    > . 

""-■,  "•"  >i''«-c-  ii..'.i !  „, , :  „    ,  ■;■ ,'-, ,-; '  ■■'  ■ ii,i..  „„,,„,, 


TKANS,.OKT,x,;    „,,KrKo,„S    T„    T„k7u  H^y 


"V    AN-    KLt;rTKIC    TRAIN 


Af^-:;: 
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111   r/>»7  Ai  li.iiil.  .1  iMvrii  li  h 


lil^ri'  .iiiil 


li'lpll    ..I    M.ilKlJI.il.   t.Mil      i||>    till-    \\..|k 

Wllill'    Ills    llMlllcl    h.lll    1,  II     II,    .111,1    ,,||,, 

mill  U  ii  ^..iK  1 1  \\,i,  .ii)li-tii  lAii.ii  I  -ii|;.ii 
li"in    111.-   |.r(ii,,,.t    ,,ii   .1    ...n-ii|,i,il)|, 

>i    lie.  .111(1  IW,)  \,  ,il>    I. Ill  I    \,v    |>ll  sflltlll 

.1    >.iiii|i|i'    111    iliiv    Niii;.ii      .iiiil    i;.i\i'    ,1 
<l''^|  ll|>ll I  111-  nil  tliM,|>  |(,  ih,    |i|..|i 

llllr  III    I'l. 
till    I  i>>|     I 


A>  li.iiil  •  --iiiii.il.  ij  III  It 

>l     pluilui  IniM   sliulllil     Mill      |.\ 

"  1  ii  ;<.!.  |„  I  111.    Ill  ,|,ii,.  ,,i  ii„.  (luiiiit 

1. 11-1 .1  .111(1  th.  ikIk  iilc  ( .i^t  (111  Ills  «(iik. 


.1   (  IHI-KJi  l.ibl, 


llll'illlll    (i|      llllilr.l     u.is 


.H'lll-dl   .111(1    .1    I  Ml 


miii-«i(in  (i|    (  iicini-K 


Ik      1(11(11  I     |ili-rnlii|  li\     III,.    (  (iiii 


"Is      .iii)"iinl(il      Id     iiui -ti;;.il( 
iii'llidiU    .111(1    K  |M  It    Ills   ,  s|i,iiiiii.n 
III    I 

niiss|iiii  ,,  siiiiiiniiy  Is  f4i\(ii  (i|  m\(sti 
K>'<i"ii''      nil     (itlicr     sim.ii-i  (int.iiiiiii;. 

pl.mls,  ,111(1  .ittclltlnll  Is  iliici  ted  1(1  till 
l.ullllc  (i|  (  \|l(  lllllcllls  t(i  lllt|(l(ll|(  ■•  till 
Mll4.11-(  .lllc  .111.1  the  suj;.||-ni;||ii,.  ||;t, 
.\s  Id  till    llii  t   Itsrll  tlic\'  1,11111(1 

(•  (>\cr  .si\  |iir  (  cut.  1,1  siiLj.ir  m  tlir 


ahtt 

niKts,    ,111(1    l)v     ri|ic.itm;;    .M,ii>;^;i.ir 


nictliiids  ilifv  sill ,  i.,.(|,.,l  ill  |ii(iiliii  I 


ilis.i.nicc.ihl,.   t.istc,   .it  .111   (stiiii,, 1,(1  ((1st  111  .ilidut   (•»(!.   per  II 

Nl.ltc    ■■  tll.lt      ,l(llIlittlllL'     tl 


11.1,'  ,1  iiiiis,  (i\M,ld  ,,|  raw  siiy.ir.   ,,(  ,i  .l.uk  Ihhwii  ( dldiir,  and 


1),'   the  result  (if  tl 


»■  >'N])i-rii.,,!U. 


till-  licet  iii.iy  Up  to  ,1  (citaiii  iiiiiiit  suppl.mt  tl 


111  (  (111.  Iiidiiit,'  tile  ( (iininissjoii 

lelll.Un.    tl.    I)e    (lelllilllstrited    tll.il 


Tl 


•lie  ii(  ai'ti\  itv  \v 


le  siif^.u-iMilc 


Imilt  a  f.K  tiirv  in  1 


IS  (Mice  a>,Min  tiMiislcnrd  td  ( iei 


alsd  tdiiiidcd  .1  f,„  td|\-  ,,|  III, 


(iwer  Silesi.L  (,ip,d)le  (if  (le.dii 


in.mv,  where  in  KSdS  li 


umi  (le  Koppv 


il;  aniin.illv  with  ,V_',S  tdiis  df  rddts.     .\e|i,in 


World    jidlltiis    finnished  thelleM    inipellls.       \,ip(,K.(,n    I    isMied 


Mil. in.   estihlishiiiy  ,1  (diitinellt.il   bldck.ide,   the  dhjret    of  wl 


11   p.irtieiil.ir  the  pidduets  df   tin     I'lii-lish   col 


piiidncts  and  ni.innlactnn 

the  most  miport.int  .it  this  period  heiiiK  snf,Mr.  iiidi-o,  and  ( ,itt 

th.it  A  ■       "■  ' 

for 


the    decrees   iif  lierlill    .IIU 

lieli  w.is  to  shut  out  .ill  Kii|,dis|i 
(lines,  anioni; 


(  li.inl  s  .iiK 


1  K( 


'Pp\'  s  t.ii  torics  show 


'11.       riie  .ictual   results  Were 


Im 


possilile  siil.stitntcs  hir  l';iij,'lis!i  i 


cii  .111  iiK  ic.isc  111  ii,,.|,-  pi,, tit. 


se.iiiji  ill  Fr.m 


eiicli    wine    tr.idc    siillcicd    ,i;rc,it     li 


olonial   piddiicc  u,is   .yie.itly    stimnl.itcd,  and   also  tin 


i.r 


coniiiier(  lal  som-,  c  of  sii.^.ir.  .md  tl 
possihlc. 


ipes    e\cn      Were     scrionslv     rdiisKlered     as    a 


ic  Kovcinnient  .t;.ivc  lin.nici.il  help  tow.irds  lendennf,'  this 


A  few  ye.irs  Liter,  from    ibout   1810  onw.irds.  ,itt 


and  the  e.\]ierimei!t, 


u  work  w 


■a>  prepared,  the  cost  nf  the  former  I 


IS  once  more  repe.ited,  .111(1  not  onl 


entldll   W.ls  ,i;,',iiii  diici  led    to  heet-sil 


V  l'.lUsc.,\M(|d 


l.s.  Sd.,  ,ilthon),'h  there  seemed  .i  re.isdnabli 


lein;,'  eslim.ited  .it   Is.  ;<d. 


but  white  sii^ 
per  lb.,  and  of  the  latter 


and  M.  lespectivelv.     The  !•; 


Iiojx'  th.it  these  pij,-,.,  niii,'ht  be  reduced  to  4d. 


ordeicd  about  8(MKK» 


mperor  gave  pr.utieal  .issist.uice  to  tl 


("urioiis  iiie.ins  w 


icres  of  suf;.ir-beets  t( 


be. 


ere  resorted  to  to  discredit 


and    amongst    the  (■ari(  atiires   of  tl 


cnltiv.ited  in  the  V 

ir  encoura.ge  the     idustrv. 


■w  industry,  and  in  1811 
nch  luiipiro. 


young  King  ol  Kome,  the  latter  suek 


le    d.iv   w.is    one   of   the    I 


IS  the  ease  might 


ik,  your  father  says  it's  s 


ing   .1    beetroot,    with    the 


inpc! 


)o!e(in   am 


1    t! 


ugar. 


legend    beneath  "  Suck,  dear, 


f.li  ti.; 


'•"^'•"'1   ■l'llll.«    \,,;„,|,„„-, 


Sug 


ar 


lll'l^i.lr,    rl, 


IIM 


■'V'l"M\.,|t|„.    vi„k      M,ir,|'    '  l"'''-'M     .,.11,,,.., I    ^       I 


'II  if,     Itlcl    til. 


!,i«i 

iii-i 
'ii.il 


■:.::;::!:: :::z.:r  '--'■--■"".a 

-;• K :.::;;';:,  7,:::,:; '■"■■' -"'""'"::;:.';.,:','■'; , 

|il,l\V,|  ,,    ,||.„|    ,„,,,    ,,  '   ^""^     I"   'U'i,t\      V,,,,,  ,,    I  '"   I  I    'i\    'll^'i.  \.|,,,„,| 

■1-"": :™:i:":.::':;:t' :,■;:;.?■■,,'";: ---:::  :;'.::;;r:';;:::i;::;,;;:!::r" 


"-' pn--. I .i..s„,i,i.,. ,„„;,:;'::'-,'."•""-'  -lm,  .„ 


•iii'i  \,  1 1,,  ,,i,i 


'I  i'i"iii  ii-iii  ii„ 

,1  ml    h..,,(    . ....    ..  ^ 


HI'I    l"<|-s|,«.||    ,,||,,. 


IK.IIII  .  ipii|i„,(,. 


'llrpii,,,  ,,|    ||„.^ 


II       III      Mtlh    I 
l''l,l||..||      I,, 
"       '""11'  ill.        ,,|„ 

.    I.    I, 

I'  iiii;  III 


i":;i.  .-. 


"■     -ll^'ll      ■     \|IM||,,|| 


i"iii  III.'  ~iiii, 


"  I'l'iii'  piM.lii,  ,,,| 

I'll..      ..(     M|.^,|,      ,11 


II  ^i"ii.    (    III, 


I'     II    IIma,.,, 

-I'l'iii'l-  ■■iiK  l.,.u,,. 


'■''-■  x'V.-lalw.UM,,    ittnntl  -^'"l-  'I- HI  ll,,- ,  ,, 

-- •'ppni,.n.,„. I,,-;;;:;  :,v"';;"— ' i. 

:;;:■"■•-'■■"■■ ■  ^."-''-■k:::;';i:I;;.\:|;:::!;':,^/''''^ 

'  ""■  ■'"  ■III"". (I  i,,„,,.,i ,,,  ,■ 


'       '"'"■-'^■'P'lni-ulH.ii.  ||,„,,.,,, 

;":"""- '.""''Ml,,., ,1,1., Ml,,  ,„M 
iii'iii  ,,t  III,, 

'iiniNli  liiiiii, 


':!::■.- :"■:'"  ^- i.in. ;,:,:;;:;,:":. 


"•■•'^"v  pi'iM^iHii  .uHi  ,„„.„  I,;;,;;;;"';"";;""  "'■""""''■Hill,,.., 


I  ll„ 


'  '^  "-  II, mil,,:  It  iiiii-i  1„. 


""""■'''■itrlv,ilt,rilH.,,|„„f,|,  _  '"'"''   ''^ 

-^iiMin    i.loiiKli.  and    „t|,,., 
""■'''■"i'"''l     ,l,\i,,-,       ,,.,. 

''",-''^-      '■'lipl,,\r,l       ,„      l',,,,., 
'"'"^•"""1.       Wilhl,      „      ,1,, 

'■"iii''l"inn,M.Mli...,,,|v,||, 
"'■""I  th.,  MiK,,,-,..,,,,,;     Ti, 
^'"1  "iii>t  l.r,,„vl„||v.|,..,n,,| 
'"""  "■'■-■<I>.   win,  I,   l.v   il„.|,       1 
-■""III    u-,,iil.!    |„,.x,.,„ 


li„- 


iiii- 
.111 


^'■iii|>rniiii    ,it     III 


l„.,.,s 


I'    \',miu 


'111-    lilliiii,'   ,.)      th 
-II    nu.>[    |„.    |„.j,„„    „„„j^, 

'li.iti'lv    after    i| 


11'  jii 


,,  cdmr 


"•vest  has  l„vi,  g.ulHn.i. 


Tliu   U.^t 


I'llV  the 


l.s    IM-ojiajLjati., 


fed.  (>tli|.|s  oht.i 


III  II 
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friiin  tiiciiowii  |)l.inl>.  l\,i    ilji-- niirn.p-c  1 1,,,  r,,     ii      ,       ,■  ( 


mriit  ,m,l  br.ii-  Iniil.  Ii,„n  ul,i,|i  ||„.  .,,,1  is  ,,i,i,,inr,| 

is   (li-MTlhclj   in    (Irt.lll    l)rl(i\v. 


Ill-    MIihI,'   ,it 


■111  (Kin    ol    >lH,';ir-l)crt- 


r 


fll 


n-  M>\viii-  t.ikr.  pla.v  m   .M,,i,  I,.     A-,  a  ml. 


rrows  111  t 
T 


II'   Mill,    .lllnllt    mil'    lililt 


u-  X'MIIIl;  iil.int-.  a|i| 


i|i.irt,  ml, I  viiiKl,  Ih 


o.vni-  iiiarliiiir-  air   ii-,-(l.   win,  ii   ,  ut  Ij.rl, 


III  I-  I'lil  auti.matnallv. 


Ilrll      tllr     111 


111      W      WClM 


"■ar  uilliina^lioit  tiiiii.an.l  thr  In  l.i  |.  in,,,!  witl,  pal 


li'il      I'll-     Ihr    lll-^t    I 


Hllr    l)\-    ilalK 


ill    till'    N'ortli  iif    I- 


|>.llr-f,'IVrl)   still 


raiiir.  ( Miiiiain'. 


imlw 


I'.rl-iiiiii.   a-,..      11, , Hand,    1,, 
lioiiivis.  ulincaiii  liicir  hrcaij 
l'\-  till-  kiiiil   ,,|    work 
tak,'  I  hari;,'  ,,1  thr  brrt-lirji 
'iiitil     the      liarwst.        M.n 
""111,11,    an,!    iliildivn        all 
tiir    iii,'ii,|),Ts    (jf    (li|.    oft, II 
l.irf,'r  l.miiiy     liaiidlr  tin>  Im, 
with  r\tia,irdinaiyd,'\triity. 
A  few  vvrrks  lal,-r  the  licid'i. 
I  Irani!  ,il   uvrds  lor  thr  s,', 
"lid  tmi,',  ,md  ,ts  the  pl.intv 
arc    now    >iri)iii,'rr    and    tin 
li'a\c>    ,iir    more    nuniciiMi- 
and  lar,i,',  r,  hai lous  drawn  h\ 
Imisrs  arc   ,ilt('n    iisrd,   pii 
f'lrniiiii,'      th,'      w,.rk     mu,  li 
<|iii<kcr  tiiaii   hand  l,d)i,in. 

Thru  iDincs  till'  tliinninc 

-an(iprrati,in  r\ri-uted  witli 

-niall   li,H's  (macliincs  caiiii,,! 


l)r     used     f,ir    til. 


!  ilr  i,d)iilll,  i> 


purpo: 


iniiposc  IS  ti 


kill  siiniriif  till- youMKsliont- 
witiioiit  piirjiif;  thrni  ,mt,  i'l 


distaiirr     111    ,d)iiiii 


dist. 


ir      1(1 


llr|lr>        IlitW 


-uiii  a    w.i\-   that   tl 


iiii-r  wa>  iai-rr.  a-  tiun  thr  lariii, 


fill     tar    ri'inainiii. 


irr,'   IS 


roots    ol  i! 
siiiallrr. 


I-  wanti'il  to  I'tow  li 


plant- 


oniirriv     thi^ 


1,'    wirii'ti 


Al 


Irr     II 


;iii\\ii    niiwail  i\>   loiitain    jii-t  ,       inii,l 


ts   with   \-,i\-  bulky  r,i,its.  but  tin 


wri'dcd  11 


o"    and   thru. 


thniiuiii;    thr    n-maiiiim,'   |ilam-.    ,,ir   Irit    t, 


I  siii^ar  altli,iiii,'li 


•  iinsidrr.ibh 


•mil' or   iwiiv  iliMwii   lip-,,,,-,   I,,   ,,,v,,  ,l„.   up 

al)o\-r  th,'  KliiUli,!.       It   ha-   b. 

thr  davli,i,'lit  is  iiijinioii-  to  thr  ii,Arl,,p,nrnt  ol 


wlhii  th,'  lo,,!-    li,a-,.    attain,',!  ,i    ,,.itaiii   drvri 


Thr   fhld    is  oiiK 


i'l'ii"   part-  ,,|    thr  roots  wiiicii 


11  asrirtaiiird  allrr   i. 


|)ral>'il  r\]H'riinrnts  tiiat   till'  iiill 


o])incPt   cartii  i- 
arr  ;  jckiiif;  out 


irj^'cr  aiu 


I  ti 


ir  lirl'i'i'iitai. 


it   -liL'ar  ti 


■iii^ar  111   thr  roots,     (iraduallv  liir  r 


Vrcordiii-'  to  th 


iry  ,'onlaiii  in,  i,ms 


llrnC' 
oots  .t;ri 


lattrr 
But  it 
evrn  d 


(lav.-  ,i| 


.\, 


.;ii>ii  wiirn-  tliry  arr  i^mw  n  th,    iiar 


iiilirr.     or  course  tiu-  br-i  t 


vi'st  r.uigcs  from  Scpicmlicr  ti 


1  th 


Is   not   alw,i\'-   piMi'ticaliir   to  w.ijt    |.,i    tl 


mil'  1-  wlii'ii  thr  sutjar  has  readied  its 


iiriii,L;  thr  winti'r.     II 


1-.  as  th, 


reqiiireni,'ius  of  th.'  -iif,Mr  industrv. 


i-nvr  the  tunc  of  L;,itlj 


|vr,', 


iita^'e  of  sug.ir  often  inere 


inaxiinuiii 


ise- 


'-nnii  the  'larvest  is  often  deturniiiied  bv  tl 


.\ 


s  soon  ,-is  the  riL'lit  in, 


It  lias  come,  til,'  lield  is  iiroki 


ij)  with  ploiiRtis  and  the  piii 


'•^.J 


^ 


.•««Ji.':...jDri^;fT.?l 


Sugar 

:::'«■"'•"' » --":u ::';;::- "';:-''':- 


ilS  1  '  liilll 


I(»7 

•'"     V'"-/'^   ""^   ""uMrxliniM    .,11 


';.•'■    ^■•!'"'  i>  vrn-  Mn:,ll.  '"-^  ■'"-"■""'■  til- .ail,,  lu,..,,    .1,1 ,    '    . 


r^''      "I'     "I    t   .-llw-.i^-,,   ,|„ 


llliMii^H]  their 


-;,;--''^'-v;-:;,::';;;;;;::;, -•;:;;;.. if. . . :;::';,:'';.-;;: ;::::;;:: 

„     ":   ''"■"■""'^  •'"■  'n.Kle  „„,,  I,,.,.,;  ,                "  "';'\»-'M  I-   lik.K    „.  ,,„ 
'7  '■■"""  I-   -M.     Tl,,.,,   ,l,.,v,„.       1.,      ,"""'"'''■   ""''■'^■'-''-"'  I'-.., ,.„.., 

•l"'"'til".s  arr  drawn  .i,  ,  nr,ln„r  •,     ,1     ' ''^  """  '     -^'"i- iiium  |„.  k„,„  ,„  ,,.^,..^        ''  """.  ^; 

-- -r,i,  ,.,,,.nv,^;:;i,,';'';:' ;'''''''''■■''- ■■-■■n.,,1,.,-,, 

^"■^"■"""•" ■■-'-■-■■.■  ^...•^.vll,^';,,'::'■,,:::'''':'':'''^/''■'■'■' 


rinvred  with  sir 
Tile  n-  !..,,)  till 
ivcrywhiic. 


"'■  'li.'i  iiMU,,<l,,\,  n 


'  ^inl.i,,..  ,111,1 
I  111  the  li,|,l 
'-  I"  ',  ti>,d,,liii,„, 


I'l  Ki'iisr> 
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I"-   A  >r(,AR   i;i:MM;kv 


IM.ictiscd  111  the  |)rr|)arati(iii  of  starcli  froiu 
iMssa\a.   aridwiiKit,    ]i(.tati)r-..    etc.     The 
M)lt  |>iil|)  Ml  (ihtaiiii'il  \va>  >(|iur/;t(l  I'itliir 
I'V  |)la.iiifj  it   lir>l  in  Miiall.  ^t^)nf,'  saci<> 
and   suhmittiii!,'  it    -c  liydr.iulii-  im-ssmv. 
"1-  1)V  pa-iiif;  the-  |iiiip  tiiniiif,'li  spcriallv 
ilrM,i;ii,(|    idllri-    and   aft.Twards  liltcrin- 
It.     Nciiic  (if   tli<M>nii'tii(i(ls  i)i(i\cd   \civ 
-ui(r»fiii   and    tlicv  wvrc  ahandoni.d   m 
lavdiir  (if    ixtracli.in    liy  dilliL-idii.  whi,], 
.i|i|icai.-  t(i    iiavc    liicii    lii.^t    pi-,i,  ti>,.d  in 
al.diit   KS;«I.       Tln>  nictlidd  is  now  s(.l,|\- 
""'■'■    111     til''     l)(vt-uf,'ar    industrv.     We 
liavc  already    disc  nsscd   the  n-asdiis  why 
It  IS  iKit  (,'cnciaily  applical)!.'  u>  the  siifjar- 
lanc.     allh(iiij,'li     ( (iinparati\-i'i\-    n-cciitlv 
Ml.    Nandft.  whu  lias   dune   s(i   mmli  Im 
the    l>c.l-siij,'ar,   has    doit^'ncd    .^    m,.tl„,d 
wiii'ii  is  hcinj,' I'll!  ployed  vcr\-  sikccssfnliy 
in  sevfial  parts  of  the  world. 
torni,t;-plae('s  or  siloes. thu  roots  aicconveved  in  carts  to  the 


From  the  field  direct,  or  tin 

la  flc;,:  v'tl:  f^  rr  '""''"  ■'"  '■'•"--teseries  of  mechanical  and  chemical  pn     ^2 
a  Uutny  the  root  Inst  comes  m  a  complex  of  tubes  tl,ron«h  which  a  powerful  strruu  of  wat 
o..;t,en.ottm-nsa,ure..lv,.,„alldin.,U, 

ma,  h,n,s.     He  .00    ,s  can,  d  alonj;  to  the  washer,  a  machine  whose  arms  provided  with  hanl 
pieces  of  woo,  .  shake  it.  nil.  it,  ,ind  knock  ,t  about,  while  parti,les  of  sa^d    m       om'    I 

In  ,1  cl.e.st  of  thecutt.nK-m.tcme,  the  bottom  of  which,  consisting  of  curved  knives  iu  riuid 

|-^lvutgmot,(.„,cut  It  npnttosmallrectangttbrpi.ves  orinto  thinstes.  Thesee"^^^^^^ 

he  .jpemngs  between  the  curves  of  the  kmves  and  fall  into  the  diffusing  pans  thro  giv 

ni Vcurci;";bur;r  "  '"'"'^"  r  ^'^  •"'■'  ''^''"^ "' ''--"-« --i.."-..  -  •  • ;:: 

rr  n      In        t  '       ',  "'»"'7'"I"-1  -'I'Plv  <'f  Pieces  of  beetroot  over  the  diffusing  pans 

ar  ang,  cl  n^xt  to  CMte  .mother  and  together  for„M„g  what  is  called  ubatterv.  As  a  rule  a  b:it     v 

■ ' Sr^  s v;  r t;" r-  ""■"'"';■' '■■"■" ""■  ^^ ^^^ "^ '^^•'^'^-  ^-  >  - -' "- '--  ^^ 

\  1  e  ,(.d     V      •  ,    T'^"  "■'  ""'  '■"^'■-     -^  '■^■'■'^''"  'l'""'it^-  "f  ^^■-"■'-  I--  P'H.red  into 

N       I    h.    ted  bv  sfarn,  1,1  which  part  of  the  sug.ir  contained  in  the" pieces  of  b..e  root  is  d,l 
ol  ,.d  ,    tlK.n  by  „K.a„s  o   an  mgenan.s  ss-stem  of  t.ips  the  water  flows  on  to  Xo   '>   i      vl  1    , 

inilp  and  f.dls  mto  ,1  sep.tiate  division,  after  which  .dl  the  water  ,s  squeezed  out  in  j-owerfui 

After  the  pulp  has  Ikvu  disch.uged  the  lust  division  of  the  batterv  is  filled  atrain  with  fresl 
puves  of  beetroot  and  now  becomes  the  last  of  the  series,  while  Xo.  2  takes  tJ.'S      So  e 
d.  usiiig  pan  in  Us  turn  .s  the  first  and  the  last,  the  first  when  the  piecel^  bl^.^^^  ar "n^;^!" 

rt  c^U^i  u' k  :';  r^;  "  /"T     -":  ""'"■'    ^  *"^"  ^"PP'>--     ^1-  diffusion  process  tt 
<ft.ncnt   tlMt  It  c.xfa.ts  about  nmety-.seven  per  cent,  of  the  total  sugar  in  the  beetroot. 


^:'.'v'^s,v,';  ■;,■■■■  :^-'-^':-~mr?i 


Sugar 

I'liriliaition  ,./  //,,•  /„,,,,      •,■,,     •  KW 

:""; '" ,^-"n „- ■•  ,„ri„„:„„„„„ '  ,  :"; "',"■  ■''•■■  -i-i-" i, ,, .     .,■,;, "■■:' 

-■"'."«  t.«., :;:'  ,ln„;;;r';;,;:'::i"";:« -•■- :.r;:.-:: ;::? ,  :;;r;i;"  -"" 

'"'l'  can    be  heated    at  l,nv  pr,.s„n.        '         '  '""^'-'^    .s^entiallv   of    thre,.   k..tt 

^•aF.mt,ng  more  and  „K„e.      "^  ' '  '""'    """""^''    "'"'I'  ti.e  i..,,,,.  .,„..,„,      /;:^- 

/-^w/<«?.     IVetroot     i„„... •       "''-• 


SO- 


NY 


'•vaporating  more  and  more 
liotlmn.     iVetroot    j„i,v 
contains     rompa  rat  i  vl  v 
^IH'akmg  large   quantities   u{ 
"""^■'■al    substances,   or  as], 
■"solution.       Ti,,se  are  not 
''" 'vmoved  by  th..  earbona- 
tation    ,),ocess,    but    as    the 
'"1"'^'-  is  evaporated  in  the 
'nple  eflirt  and  the  water  is 
«"t  rid  of  the3-  are  thrown 
""t  of   sohition    simpK-   be- 
'''•Jse   enough    wate.    is    „„ 
"nger    present     to    dissolvv 
film.     Before  the  tnial  pro- 
<-ess  of  concentration   in  tW 
'"'""'"P^n  can  be  proceeded 


.M.\KI.\(,    SIG.VK    LO.VVKS 


liii*:. 
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witli  a  liinli>T  liltiMlKin  1-  iii''r->.iiy.  riii>  li.iMii;,'  hirii  .u  rompli^hi-d  the  ilcil  ^\Til|»  i> 
|>,i:~M(l  1)11  In  tlir  \-.u  uuiii  |i  111.  Tile  --iili^ri  |  iii-ii  t  -.|,il;(  ~  ,iii'  iniil.ii  I'l  ihosr  il(--('ril)cil  Inr  cmc- 
^iii,'.!!'.  I'll  It  inu^t  l)r  riiiiriiilxii  1  that  iiin^i  ul  ihr  iinpiuN,  niriit>  ni  this  kiml  weir  i  .i  i^inalh' 
imrlltcd  hii  ihr  hi  rl  liKhl-tlV.  alul  l.i  r  adnplcl  h\-  >ilL;al-(anr  plalltrl-.  The  hnllinn;  i~ 
((iiitiiuicil   until   the  ^iiiall   -tif;arM\-l        aii' hm(I\  tn  apjuar,  thr  i,'raiiiiiii;  i^  thiii  cik  Mura;.;rih 

anil  the   i  i  v^lal-  i  aii  inlh'  iim-nl   h\   ihi   aiiiliti' I    [n<<\r   ^\iii|i  h\-   ilr^rrr-.    ^n   that    th(\ 

(lr\  rliip  u  lin^t  till- nia-^  i-  kipt  hipilin,;.  Al  llir  piopn  -lai^r  tin  nhxtuir  m|  rr\>tal>  ami 
li(]lliir  tlu'  /;jirsM--(7»7(  i^  run  out  .t.i\i\  is  iraiK  to  hr  ~i  paiatiil  iiitn  its  twi)  >  oii^tituriit^-- 
sui.'ar  irystals  and  iniila>^rs 

In  (irdrr  tn  Mparalr  llir  sni^.ir  linin  this  tliirk  -vinp,  thr  iii.iss,--tiiilL-  is  subjritiil  t"  thr 
ui'tiim  iif  ii'iiliidi^al  niai  liiiK's.  Thr  mitrifiif^'al  mac  hiiir  separates  the  sUL;af  rixstals  trniii 
tlu'  tri^ack',  tile  lattrr  tlnwini,'  away.  'I  In- tn/ac  1.  i>  ic-huilrd,  uiKlcrf,'iie.s  a  sitiiiuI  and  ihirii 
tifatincnt    in  thr  rriiliifu,L;al   iiiai  hnir.    su.i,'.ir   ciy-t.iU    Ihiiii;  srparatrd    fiuiii    it    caili    tiinr, 

.Vlli  1  this  it  still  ciintains  suyar  and  alsn 
a  laim'  (piantit\-  nl  iiiii)iiritics,  and  i> 
i-allfil  liiial  niiila^sr>  or  treacle.  It  i^ 
pii-siliK  ti)  extrait  more  sti{,'ar  fiDin  it  1)\ 
eheniiral  jiroe'sses,  hut  these  ])rocessesari 
e\peiisi\e,  and  the  inoihut  thus  obtained 
has  but  small  \-alue,  so  that  the  molasse- 
is  often  di  .\vn  oil  and  used  for  the  manu- 
fai'tme  of  aleohol  or  in  other  \va\-s. 


BV-PRODITTS  OF  I'.IIKT-SUGAR 
MANTFAC  TUKE 

These  comprise  (1)  the  pieces  of  root.- 
(pressed  into  jiulp)  from  which  the  stif,',Li 
has  been  extracted.  (2)  the  lilter  cake 
separatetlat  theconclusion  of  tlie  carbon, i- 
tation,  and  (3)  molasses,  yielding  alcohol 
and  pot.ish  salts. 
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The  remains  of  the  roots  cones])ond  to  the  megass  of  the  sugar-cane,  that  i.s  to  say,  tliev 
are  the  residual  veget.itive  matter  of  the  plant  from  which  the  .sugar-containing  sap  has  been 
extracted.  In  its  original  form  it  is  saturated  with  water  and  of  no  value.  Special  maehiner\- 
is,  however,  employed,  and  the  material  is  pres.sed  into  a  pulp,  which  contains  some  eight 
lier  cent,  of  carbohydrate-,  i.e.,  sugar,  cellulose,  ,uid  other  siib>tances,  about  one  i)er  cent, 
of  nitrogenous  albuminoids,  some  mineral  constituents,  and  a  sm.dl  proportion  of  fat,  tile 
remaining  ninety  per  cent.  Ixing  water.  Tiiis  jjiili)  is  returned  free  usually  to  the  farmer- 
who  cultivate  the  beets,  and  is  extensively  employed  as  a  cattle  food.  The  farmer  receive.- 
as  pulp  about  one  ([uarter  the  weight  of  the  topped  roots  he  delivers  to  the  factory,  and  the 
value  to  him  of  tliis  by-|)roduct  is  cousider.d)!.-.  One  of  the  illustrations  shows  pulp  beiii,^ 
delivered  from  a  factory  into  a  b.iige, 

I'"ii.,n:i<  C.vKi-; 
When  lime  has  been  <idded,  and  Liter  on  carbonic  acid  g.is,  and  the  liquor  has  been  liltered 
there  remains  in   the   filters  a  residue  consisting  of  organic   m  itter  and  large  quantities  u: 
mineral  substances,  especially  lime.     This  also  is  returned  to  the  bei't  farmers,  and  is  of  valu 
as  mantne. 
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I  HI   o;  nu-  I  (lUii /i.i'i   '.;.;    riiiifi  11/ 
AN     AVFNrF.    OF     MANFrnHA     MAIM.IC 


TKKK-;.    f\1'i:kimfntai.    FAKM.    UKANIXiN 


Mol.ASSFS 

IV'('t-su},'a.  miihisscs  arc  nt  hut  little  value  in  their  orif,'iiial  t'cirm.  As  in  the  case  of  r.iw 
l)eet-suf.'ar  the  im[)uritir~  nf  the  heet  are  nn|)leasant  and  heet  molasses  cannot  be  used  as  caui 
molasses  can.  as  an  articli  for  contectionerv  purposes.  Hi'et  molasses,  however,  by  underf^oiuL; 
fermentation  and  subs(  (|uent  distillation.  ;^i\e  rise  to  alcohol,  and  on  the  continent  of  'un'ope 
this  is  a  most  i!n])ortant  In'-produ't,  affording  ,l  large  supply  of  alcohol  for  industrial  ])urpoM^ 

lMi'i;o\-FMi:Nr  of   riiK  Src,\i<-I->Fi:r 

The  improvement  of  the  beetroot  ,is  a  sugar-producing  pl.mt  is  inseparably  associated  wit'i 
the  name  of  \'ilniorin.  the  pioneer  work  hax'ing  been  acromplished  by  the  house  of  X'ilmorni. 
of  Paris.  The  original  r.ices  of  beet  only  cont. lined  some  six  per  cent,  of  crystallisable  sugarn;- 
sucrose.  \'ilmorin  culti\ated  races  of  beet  in  which  he  incre.ised  the  sugar  contents  about  eighteen 
per  cent.  To  attain  this  the  plants  wen-  set  much  closer  together  and  much  smaller  rooN 
resulted,  the  total  xield  of  sugar  per  acre  being  greater  owing  to  their  superior  richness  in  sugai'. 

The  mode  of  operation  is  very  inten'sting,  and  presents  one  of  the  best  cases  the  world 
affords  of  the  improNement  of  a  commercial  plant.  Passing  o\'er  the  e.irlier  rougher  niethocK, 
II  way  was  found  by  which  pieces  were  tested  of  actual  roots  wliich  in  the  following  ye.ir  weir 
set  to  grow  again  and  produce  seed.  .\  tield  of  beetroots  is  carefully  gone  over,  and  plants 
selected  which  are  of  good  shape,  size,  and  possessed  of  other  desirable  characters.  From 
each  of  these  a  small  jiiece  is  removed  with  an  instrument — not  unlike  the  little  scoops  us.  d 
in  tasting  cheeses.  The  juice  from  each  little  i)iece  is  separately  e-xprcssed,  its  (juantitv 
ascertained,  and  also  the  percentage  of  sugar  it  contains.  The  roots  are  in  no  way  injured 
and  the  individual  roots  with  the  highest  sugar  contents  after  being  carefully  stored  for  t'ie 
winter  are  pLaited  out  and  allowed  to  llowei  and  frail.  Tiu;  seeds  from  these  selected  pl.i:  '; 
are  then  employed  to  raise  future  crops.  Work  on  these  lines  is  actively  pursued  to-day  ;n 
Europe  and  the  United  States. 


Sugar 

,        „      ,,  MAPLi:-sr(iAR 

As  in  tlif   hast  the  siiKar-vi.Klin^  p,,lms   lnw  |„...„  ,„    , 
.n..m..rial,  so  in  th.  VV.st.  in  Cana.la  'all  ,1  ■  I        ,,  s  "  '  T 

tmu.shav..u,nisc.dtiu.M.Ka,„upl..s.u,u.l.,    ;       ;r^        "^ 
was  tirst  made 
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'    "'  ''V  "iin  lioni  tiinr  nn- 

!'■  Indians  fn,in  Mimlariy  ivmotc 

'"""•  I"  tluvM.  .onntri..,.     Th,.  su^ar 

id 


"f  ^''^'  t--     '""■  tl..s  l,ol,.  a  nu.,al  .:    '  I,  '     :"    :';''  '"  ''"■.""''^  ""  '■..■  sunnv  s,d.. 

-.p...U,.d  down  „v..,.  a  .nv.  u„t,.  i  ,s  n.  ..l:  ^H     , '     ^n   !  "T:     lu    '"" /'""V'" 
tills  state  or  rvapoiatioii  iscontiniu-d  still  fmtli,,-   „„t,l  i     .       '  ""''   '■^■''""^•''  '" 

"•-11  c.,.taii.s.out,  .,...„  t,i..  svup  ,s  i.;;lUM:u:,;:::i!,'':.:r:i:v;:'::;:'  ^""  ^"''  -«•'■- 


CACAO   OR   COCOA 


\t.\/.y  notion  often    i'.\i>ts 


It  is  convenient  in  manv  ven-^  f,,  .,       .i 

*.. ».  „«,,, ..».  .;;^  ,;;■;;:  :;■;;;  ,;];;:;;;",::;;;:,■;;;;,:"* •"■"■■ "" ■"»- 

tnat    tile   eoeoa-nut    and    the 
beverage  coe<ia     have   some- 
thing in   common    in    their 
origin.       Nothing,   of    course, 
0(juld    be    farther    from     the 
truth.       The  C(jcoa-nut,  or  as 
it    is    preferable    to  write    it, 
ciHo-nut,    is    the    fruit    of   J 
palm  {Cocos   itucifcni),  whilst 
cocoa   is    prepared    from    the 
seeds  of  a  quite  distinct  tree 
{Thcobroma  Cacao).     The  .-(xa 
plant    from  which   the    drug 
cocaine  is  (obtained   is,  need'- 
Icss    to     .say,    quite     distinct 
irom   botli. 

The  high  esteem  in  which 
cacao  was  held  when  it  was 
'irst    discovered     is    well 
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JAVA.       :>!,,,, IN.,    ,,1    r    ,A\A(,     ic,    I'liiAiDi:    A    rLAMAlKlV    Willi    UAIIK 

m.l..^a„  ,1  l,v  ,1,,.  -„i..,„il„   I,  ,in.  .m-n  ,,,,h,.  „,,„.  „f  pl,,nt.  .,i  wl,„h  i,  ,s  ,1„.  ,„„.,  „„,,„n,„„ 
d)         I  ,„„1  ,,    ,  „.  „„U,        |V1„„«,„«  to  ,1,..  ,..„„.  •/■/,.„/.,„„„  „„.„.  ,nv  ,,lto,,,,lH.r  al„m, 

tUrlNr   -]„■,„  s.   ;,|1   ,,t   whl.  h   alV   lUtlVCS  (,f   tn.|,i,;il   Ain.TICM. 


■Mlalh  rx, v,.,l,n«  tuvntv  l,vt  li.  hri.ht.  al,l,„u,-l,  ..vrs  „1  ,ln„l,l,.  ih,.  |,..,.l,t  iiavr  Ikvii  n.or'  •■ 


.  m    in,,  tn    ,„„..      I  l„.  illn..ra„„n>  al,,,,.!  a  ,„„kI  uKm  „r  i,s  «..„,.,al  habit  an.l  al.o  .|,„w 
,;:;'„;';"■'■■  '""V"  "^  '7-'  'l'"-"-n--.H-  l...u,vs,  „am,.ly.  tlu.  mann,.,-  in  wlii.l.  tl,,. 

IH    t,    ,,i,>.  ,1„.    l,.w..|->  and    ,u,t.   an:,,.  „„  voun,,    Md.  bran,  i,,..  f,,,-   ..xa,n,.l,.,  ,n  a,.,,l... 

a,.  oaU     ,„.,.  ,  h,M,iuts.  and  nun,b,.,l,.,  „„„.,.  „„tan,v,.      In  .„„„.  tn.pi.al  tlv,..  |„ J..'v,.,-: 

tl   >  »  .10,  tlu.  ,,.,.    ,„„   ilH.v  aiv  ,arn,d  .linr.lv  <,n  thr  man.  trunk  and  pnn.  i,,al  bran,  hr, 

,      nt';"Ti    I'l    ;  t  'rr'"'""  "'  "'"  ^""^"^  l"-l-"van„,n«.t  inipoitLt  ..,„n,„n„- 

;,   t  nnk  ",    I'T"  :"'  """■'■  """"■  '"  '•'■"  ''"'"■  '-«"""-.'"t.  tl„w,.,-s  appear  „n 

,;  „       \  ;;        ^'"'"■^"■^""■'•-   l''^'^''^    <l>nt,.  auav    (,„,„  am-  l,av,..    „„   tl„.  tliH-k   trnnk. 


IS  a  j,'laiif,.  at  tli,.  pi,t 


,f      „  .  "'•'■;■  ""  l'^'-''  '  ''^  ^^'1'  ^''"'^■-     '■■■'i-u.  iva>,,ns  liav,.  b,...,,  i>ut  1,,iAvar,l  t,, 

upli.  d  b\    tl...  la,t  that  many,  altlmnj;!,  n„t  all,  „f  tl„.  ln„t>  >„  b„n„.  aiv  laiw  -ind  lu-ivv 
An„t   ,.r  VI..U-,  w   ,,1,  1..  a  „,„d  d..al  t,.  .ipp„rt  it,  i.  that  m  ,1„.  d,.ns,.  tr,,„..al   n't.     ;      : 

bo.n     in  t  u.  .„mparamvls-  op..„  ,v.|.,„  .,f  th.  .t,..m>  haNv  moiv  ,han,v  of  b,.im^  visit,.,l  ami 
of  ^^  tniK  trnit  than  th.y  wonl.I  hav.  ,f  tlu.y  ai„..  in  what  i.  nncl,.r  o,h,.r  .ivumstaiJ.  llu 


V" 
1)>.  Cand,) 


lloNMn,  uo,d>  .        1  Ik.  ,.,„nin,ja  ouao  {1/u-obroma  Caau,)  i.  a  small  tiv,.  wild  in  the  foivsts 


■'4i?'_.''.*J-''t2 


^'ifiiaffi«9rfci&HyiiaiE -"191^^ 
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'',,'"■"''''"' •'■'-'■■  ""'"Mian,,,!,,,,,,,,,.-,,,,,,,, 


'I'"  I'-  uilil  .  h.ir.u  trr  w.K  „„i  .,„|„ 


,,  '  ■  ■'■I     I  ■  '    '   I  li.!  [  ( 


i<V>n-    "i    M.Ai,,,     |,v   III,,  r- 

Indians  lui.Mv   th,.  .Ii.rovriv  ^ 
"lAnicii,,,.    (  ulti\.ii„,n,n.iv 

'i.'^'-  n.,tin,i|i>,..l    It   li,.i,..ni<l  '4^ 

"'"■"■•    -'^   i-  >.nd    I,,   1„.    Ill,-  |-/' 
'•'^''    II'    J.ini.n,,,.      1,1    Mi|, 

l"'l'      "I      till-      ilVlM,|||,..|s.      ,t 

iinisi  lui.hs.iwdth.it  ill. in, I 
nidir.ito   ih,.  ,,„.,„,   ,,^  ,,|||^.     J 
-■iiltival.d     Ml      ||„.      warm      " 
M'Kloils  ,,f    \,.„    (.lan.ida,  a 
'■"imtlV       Mtllatid      l)rt\\rrli 
''•inaina     and     th,.     Oiii,,,,,, 
\.illi>-.      Il(,uv\cr    thi^    |„,iv 
l)f.  t'lc  -|„  ,  i,.s  was -inwn    in 
<iiitial   Aiiicnra    and  \-ii,  a- 
•ill    at   tiir    tiiiu'  ,,f    the    di,- 
'"Virv    (if    America.        'Ih- 
sccckwnv  Milt  into  the  liif,'li- 
laiul>    ,,f    Mrxicn,  and    wvr,. 
••\<n      iiM-d    iis     inciicv,     S.I 
liiKlilN-uviv  til. •\- valued.  Til., 
'iistom  <>l diiiikiii;,' ,li,,.i,latr 
'-nniv.Tsal.      Tlic  nam.- .,| 
tills  i-.\c,.|l,. lit  drink  i^  .M.xl- 
'■•m.       The  S|)aiiiaidscai  11,(1 
til.'  laiai)  fmin    Acajjiil. ,,   i,, 
llii'   I'liiliiipiii,.  Isles  ill    I(i74 
aiKl   I'xSO.  uli.ivit  sii.veedfd 
w.ind.ifully.     It  isals.ieiilti- 
vated  in  tlieSund.i  1>I.>.        | 
niiafjiiie  it  would  su.re,.d  on 

t  ;::'v::n'';:.?:;n^^':,,;:r;;:;,;;;'' "  '^  ■" --  -  ---p-  •■'  •<'■•- <,.. „ 

-  a  de,i.ee  pi.„,.d.K.  ^j'z  In:  la,:: '.,':;,:;:';,:  i:':::;;:;'  ■  ;-'•  "r  ';■•"  -•"-■ 

>s  shown  !,elow,  of  the  iiulust.v  in  San  Thome     ii         '•      .       ,  ''I''''-'  '''■^"' •"1"»''"'-  -^ 

and  the  Cam.Toons.  '    ''  '"""  ''"«"'■  '"  "'»•  <'"ld  Cm-I  Colonv 


'  I  v/iA.     in>i  .  i(i,|.  ,,|   ,,„ , 


\  Airi.K  ii\i    \i:.\Ks 


rACAO-PRoi)uriX(;  coixtriks  of  the  \u)ki  i, 

llie  (iiit(Hit  of  cacao  for  19()4    the  I,  t  ,■   ,,.  f         .  ■  , 

■" "-; '■'-' p~i".™« » i^^IJ^ ■!!:. '::;,■ ;  :  ,*;:  :::::s:::; ;;;;i:-'r r ■*"■'"• 

-t>,4M  t'liis 
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"'^^^^raKrfF^' 

<  \-\\'<\      nil:   i'i;i:iiM,  iii-    mi. 

1  Kin 

Aincriiii  and  ll'r 

^t  h 

i//iN.      Hia/il 

.    'i;<,irti  tons 

h     r!nll,.l) 

Trinidad 

San    I):)iiiiiiyip 

^'^'n('/ln■la     .  . 

(iicn.ida 

Ciiha  and   I'.iiln   l\i<  ,> 

Haiti             

Jainai(  a 

M  i!tiiii(|iic  aiul  (iiiad.lnu|) 

Siniiiam 

St.   laicia 

Dominica 

.      18,574     ,. 
i;<,557      , 

i;<.(Ms    „ 
■     '-',5:11    ,. 

l.tiStt     . 

1.215     ,. 

8.54     .. 

m)    „ 

485     „ 

A/nui. 

San    I'liiinu' 
(lold  ("(la-t   . . 
CaimiiKins  and  To^^'o 
Coil),'!.  Fivl'  State   .  . 

3)„526    „ 
5,(xS7     „ 
l.Ol-X)      „ 

•j:ii    „ 

ll;<,7W    tn 

Aiid. 

<-  lyliiii 

Dut.h  liast  Iiidii-. . 

3,2.54     „ 
1,140     „ 

27,.5:<4     , 

Aiis/);i/ii\iii, 

Samoa 

'■'     „ 

4,:W4    „ 

Otiur  Cuiiiitrics. 

.SiX-i 

fut.il  \voiId'.s  cioj) 


146,552 
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\     \KII     III    ^     (Fl       I    IK    ll\ 


finlii,!.  111!,'  all   ihr  \\Mili|\    |(inn~,  !■>    tliit 

til''   •  .11    HI   |iMi(llli  mil;   I  'Ullltl  |i-,    .11  III    -]lrllt 
lllllU.     IlilHi   \  11,    th.ll     It      |.    |l|l|lil»ll)|,.    to 
^il    "111    111    .1    l.lllll     llh     lllllcl,  111,.,  uhi,  li 

ili-liii;,'iil~li  .ill  llh  \.iri,iii.,,  .iiiij  iliit 
ll'  '-1'  111  iMi  ii  I  iiiiiiti  V  iiiii^l  be  I  ,  ill- 
'llliliil     -i)i,ll,ll,l\  .        Til,.   I  liM-i     ill. ,1,1,  . 

Ini-tiis     u-iil     Im    (|i-.Iiml;iii>Iiiii.l;    tin- 

\.ll  |illi->  ,lli-  tin-  -ll.lfir.  rxirrn.ll  .i]i|lr.ir- 
,ilirr.  ,111(1  I  iiliiiir  III  till-  [iikU.  ,niil  ihr 
ciilolir  iif  tile  Intrrliil  ul  tllr  l)r,nis  nr 
^111  Is 

A      l-|.ls-.|lliMtl'ill      III       Ihr      Tllllill.iil 

i.u.iiK  w.i-.  ili,i\Mi  ii|)  111  I.SS'J  l)\-  Dr,, 
IMW  Sir,  l),ini,l  Muni-,  K,(  .M,(;..  ih,. 
('('inmis-loiiri'    ill    .\i,'iii  iillini'    Im     tlir 

Wr^l   liulli-,        j-'l'MH  Tl  llinl.lll  IM,  ,111    \v,l^  >i 

i)iill    the  suhjcit    ol    >liiily|)y  Mr.  K.  H.    I 

iinidurs  mill   Ai^tuulliirnl  /oiinui/  lA   the 

This  i-  >iil,-t,iiiti.ill\    tli,ii  <iri-iii,ilK-  ili 


i  .11  .111    I-    lllll-  ()lr  rlllll|illl!\    ,i     Imiil- 

( .il  .Viiiinr.iii  .mil  \\i>t  hull, III  riop, 
■  illliiiiiyli  It  Is  «ii|lh\-  uf  iiutf  th.it  >.iii 
IhuiiH  i>  .1  -1I11II1-,  1  iini{ii  titiii  liir  Ihr 
III  -t  pl.ii  !•  ,1-  I  ,  ,11  HI  |i|im|iii  |i|i^  I  iiiiiitiw 
III    hK>;«  ll     h.  Ill    -r I     |.|,,i,.,   Ill      hN)4  It 

i\.i-  Ihiiil,  .mil  III  UMiS  II  ,ii  |ii,il|\  sill . 
|i.i"i  ll  I'll  ii.iiliil,  mil  .;  I  I  ,1  iiu-d  t  lir 
I'll  mil i    |iii-iliii|i, 

\.\kli:Tli;s  Ol"  (  \(  .\n 

All  rllulllliill-  limilli'  I  III  \  ,11  II  I  I,  ,  III 
r.H.lii.il,-  |i  rii;,;i|l>i  ll  .millll>|ll'L;llH|irll  ll\ 
liii  .ll  ll.UIIrs  III  \  .11  lulls  |l.ll  Is  1)1  I  hi-  Uiirlil, 
TIlrllHisI  .lllllliint.ltJM'  mndi'lll    .iriiitllll. 

Ill   i)r.  I'liii-s,  uhn    h,i,  ii,i\i||(.(l    lliri)iiL;h  iiinsl  nt 
iiiiuli  Inn  ■  111   lA.iiiiiiim;^  tin-  ililtcrriil  r.ins.       ||i' 


v.\i(iKiii:>  111-  (cHO.v 

lU.-,/,.   r.i.ister.' 
I!\   rt-rmi,,,.,!,..;   l/,>-i>,  (  n./'.iin  Hn„. 


\  AKIl".  Ill  s    111     1  111  il,\ 

(  ,1,  ,..   (,i.',i/m,, ,■,■,. 


i!   to  (  r\  lull,  .mil  the  (V\l,in  Wiricliis  h.lNr  |i  ri  llll\' 

111  k,  .111(1  his  ki  V  til  thf  v.iriitif.s  [mhlislu'd  in  tlu' 

Rii\.il    Hut.mil'   <iar(li'iis.  ('fvldii,   is  ijivrn  hiluw, 

iwii    ii|i  l)\'  Mr  l>,   .Mnrris,  ,m(l  thus  iiiilir.irrs  tlir 

Wist    liuli  111  ,111(1    I'last   Indi.m 

1  IllllV.lti'd    l-Hllls, 

I  he  two  liKiiii  f^riiiips  ,iii' 
(  liiillu  and   Forasti'rii, 

Crivlln  \'tirulii\.  ihaiMitri- 
ix'd  l)\'  pliiniii,  p.ili'riiliiiiii  d 
seeds.  Clint, iini'd  in  ,i  irl.i- 
tixi'lv  thin -skiniii'd  |iiid. 
which  is  usually  rmii^li  with 
a  [iiiinti'il  a|u'\. 

l-orus/i-ro  I'if;'/('/;(',smi  hull'  ,ill 
winch  .irc  iint  Criiillu:  llic 
he, Ills  vary   in  chIdiii    trmii 

P'l-    t"  •l-'r-ppurplf.  tiir!,;i 

ti'i'  bciiif,'  bittri  ill  l.istc  ami 
of  poor  (piility. 


<C%> 


.•>  ^"  ^ 


IIH 


'%9'TGI 
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ivl:itivcly  hard  and  tliick. 
riiuKh  ;     beans     ol      lii^^li 


Criollo.      Beans  plnnip.  majority  wliitc   or  |)alc  wlun  cut  across.      SIhII  of  pod  -oft  and 
relatively  thin. 

(1)  \niir(ii;ii<i.      Hcans  \-ery  lar.ije,  soinewii.it  Hat. 

(2)  OhI  RaL      Beans  half  as  larije  as  (1)  :    more  rounded. 
I-'orastcro.      .Majority  of  beans    purple  in  colour.       Shell  ol  jioi 

(3)  Ciindciimor.       I'ods     sharplv     jxiinted.     bottle-necked. 

i|ualit\-.  p.ile.  rounded. 

(4)  l.is(>.  Bods  \-.inou-,  u>u,d- 

ly  not  bottle-necki  (I  : 
beans  of  fair  to  f.,'ood 
quality. 

(5)  AllhinlhldiK       \\»\~    o\ate. 

ne.nly  stnootli.  usu,dl\- 
bottle-necked :  be.ms  of 
lower  (piality,  nsuall\- 
llat.  and  all  piuple. 

(<1)    (\ll:lh,ui!lo.        Bods  ovate. 

smooth,  sni.ill.  not   bot- 
t'e-necked  ;  beans  small. 
tl.lt.  and  all  dee|)  ])ur|)le. 
The  illustrations  of  Criollo.  I'"ora>- 
teio.   and    Calabacillo   pods,   entir.' 
and  ill  section,  will    ser\-e  to  render 
clear  some  of  these  chalacteristics. 
Of  each    of    theM.    kinds    there 
is  a    yellow    and  I'ed    \Miiely.    di>- 
tiuf^uislied  in  n.immt;  by  the  addi- 
tion of  iiiiuiril/d  (yellow)  or  inlKrado 
(red)  to  the  lir>t  name.       Thus  we 
have  l-oruslcro.   variet\-  Ciiiiih-diiU'r 
ciiiiiin'l/c.  and  Furiistcro.  \  ariit\-r;(;;- 
dciiiniir  aili'r<idit.  and  so  on. 

Mr.  J.  H.  Hart.  SuiHtiutendent 
of  the  Bxitanictlardens  of  Trinidad, 
whilst  a;,'reeinK  with  this  classilica- 
tion  in  the  main,  rt'f,'ards  Calabacillo 
cacao  as  a  class  by  itself,  and  not 
merely  as  a  variety  of  Forastero. 

The  varieties  differ  also  in  hardi- 
ness.    Calabacillo  is  the  most  N'igor- 

oiis    tp-  .   and  will    grow  under  the  ckvlon. 

worst  conditions,  but  its  jiroduce  is 
much  inferior  to  the  others.  Forastero  is  intermedia.te  in  hardiness  and  value,  whilst  Criollo  is 
the  most  delicate  tree,  and  yields  the  beans  of  the  greatest  xalue.  .\s  in  the  case  of  the  sugar- 
cane, the  distribution  ofjilants  from  one  ,-ountry  to  another  has  resulted  in  great  confusion  in 
the  naming,  and  it  is  e.vceedingly  difficult  to  correlate  the  sarieties  of  different  countries. 

ClI.TiV.VTION- 

Gaicral  Conditions.  Cacao  is  not  a  plant  which  will  thrive  under  anv  conditions  :  on  the 
contmry,  it  is  very  vx-.ivimg,  and  considerable  knowledge  of  its  requirements  is  necessary  in 
order  to  choo.se  a  proper  spot.     Deep  alluvial  .soil,  well-watered  but  well  drained,  in  a  sheltered 


A    HILL    {  AfAO    nSTATE 


Cacao  or  Cocoa 

locality  arc  wl.at  it  likes  most,  and  thr.r  ,nu  ,  I.  ,  ,■  '"^ 

Many  p,n<  of  th.  W,.t  I„,,„.,  „|,|,„„.,,  ;  „  ;,  j';;;'  ";  "  "-  th,,n,„„,K.  „„p„.al  .Innat... 
al)solut..ly  unsn.tcd  t,.  .arao.  1„  lUvCi,,  '■,,  „'''''  ;","'  "'"'  >utn,„,,t  raH.lall.  ar.. 
otlKT  crops  which  an.  rcgard.-.l  as  (l.>.n„tlv'tn„  I  '""■■,  •'"'""'^'''  ■"'-"'"'..  cotton,  and 
are  cKUvmvW  k-^y  pi,,,,.s  sn.tcd  to  caco      st,„n  ■  u  ,   i  "'     ''  ^''"""■"  ''"  "''"'''  "'■'  '^'■""''  ""••c 


-also,  that  the  plant  can  thrn'.         •      ^    ir  l''''''''' ^''l'''^-- "'''' ''''''•-'•-ahK. 
,.-  ,..,.  .„„,  „„?    :;"""-'>    "   '^  no,  alto,,.  ,h,.r  >ui|,n„nf;  that 


t'osboin;^  in  the  track  of  the  ■•Trad,'- 
attribnt 

amongst  the  Hritr-h  West   In.he,  w, 


liiiil 


SIH.S.V>,.       VOCN,;    c^CAO    P,..s„    ,„,,„„    ,,„,,    ^„,^    ^^.^ 


I>ominica  liirnrinp  in  th,.  iwt  <>f 

-ded  isla:;ds,  wlSi';.!;^     1^;;;;;::'::?;::;:; -7;--     •'■'--  are  a„  n, u,nnons,  .ell- 

arc^speakin,  generally.  „n,itted  foi  l),; "  1,;:'' ''  "'■""'^  ^'"■''  ^  '^■"■''•"'-.  Ant„n,.  etc, 

;w"d; t^ fid ;;':;.^r;;:.;:;  •iiiii^v: 'i;:;;:;^;'  iit'v " '•"  -:  -- ^  - '- ......  spot  n. 

.;y  mountain  spurs  fron/the  prevailing  wn  1  '       '■,''"',''■''  ""''  ''"■«'■  '"-•  l""tc.  ted 

^hnU  of  alluvial  .so,l  on  wind  rests  a  tin ck  lei,  '  '  i""'  ^''''  "•■"  ^''-^'i""''-  "'"'  ^'  «""d 

^">d  n,  a  drstnct  distant  from  ia.oon        nn  ,f '''7''  "■"""''''■  '"■^''"'■^  ''•-^  "^  ■— • 

■.  ^Pot  in  a  climate  similar  t„    W   Vt        fT     \   '"  ''''^''  "^  '''^'  P'"!'"'"".--.  health      ^..-i 
"nest  quahtv  of  cacao  "  ''  "'  "^"""'"^^  '•"'"^'  '""  '■'"  '"  I-..-.'  regular  ,:rops  of  th'.: 
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rKVU,N.       NrKSKKV    „F    CACAO    SEKI.LINCS    IN    BASKKI^    n,    ..LAITKD    PALM 'lKAF ''" 


with,  and  two  metliod-  iiki\-  be  adopted 


until 


future  t 


yoiinf,'  ])lants  a  font  nt  so 


ijitc 
liigli  an 


Tl 


icLS  arc  dusircd  :   the  latter  inetliod 


le  seeds 
a\aiiable.  or 


can  be  sown  in  n 


have  to  be  carefully  shaded  in  either 
each  consisting   of   one  joint,   i 


seeds  may  be  sown  in  tl 
■.died  '•  planting  at  st.ike."     T 


lurseries  and  kent  tl 


palm 


leaves  also  form  useful 


■  case. 
orm    exci 


•llent 


;i  tropical  nursery,  bamb 
pots,  and  are  extei 


■pt 

'  ground,  when 
N'oiuig  plants 


[lower 


loos  cut  up  into  lengtl 
■ly  employed.      Plaited 


sufticient  size,  and  then  ])lanted  out  and 


-pots."     The  young  plants  are   ( aiefullv  tended  until 


tl 


ley  will  get  showers  to  givi^  them  a  good  start  in  hfc 


mfully  shaded  from  the  sun,  du 


oi 


ring  a  season  whei 


When  the 


at  a  distance  of  four  t( 


seed  IS  sown  at  stake  tli 


not 
weak 


)  li\-e  \ards  apart  in 


seeds  are  planted  in  one  hole  ;    tiie  holi 


germinate,  however,  owing  to  v 


irious 


'S  are  madr 
nections.       Many  of  the  seeds  will  i)n)babl\ 


er  one> 


])ulle 


over  three  feet  high,  thev  ai 


nit  for  the  benetit  of  the  stn)nge 


lusi's,  but  of  the  jjlants  whicii  d 


S/uuli 


iig.     C 


pnjtected  fnim  tl 
by  growing  1 


icao  trees  raised  fiT 


l)nmed,  in  older   that  the  t 


r  specimens. 


\VI 


)   tlh 
len  thev  are  a  littii 


"1 


bananas 


H'  sun.  when  pla(  ed  in  their  j 


seed,  whetiier  in  nursei 


rees  may  attain  a  i)yramidal  en 


le-  or  in  the 


open,  require  to 


ingeon 


)ennanent  (xxsitioas.     This  is  usiiallv  affordol 


plants.    They  >u\)\Ay  the  n-qui.site  shade,  and 


HMs,  cassa\-a.  or  other  temporary  cn)ps  betwcn  the  rows  of 


tlie  lix'c  or  mi 


iieyearsof  waiting  for  thecacao  to  mature,  tl 


monox-er,  \ield  (Tojjs,  and  bri 


voiuu 


ngin  returns  diiriiii. 


■om  the  use  of  iM'rmaneiit  shade  t 


light  shade  of  taller  tnvs  and  tl 
we  may  speak   <if  collectivelv  as // 


ree^ 


n  manv  countrie: 


lis  tenijxirary  shadingis  quite  dist 


cacao 


tl 


ri\e: 


lose  nearh-  alw.ivs  nsed  are  v 


bett 


<jf  C.Kao).  to  u>e  the  Si)unish 
lacao,  and  kept  tl 
shade  plants  h,i\e 
l-'ritilii 


iiniiuirld  (Ervthri 


irious  leguminous  trei 


name, 
permanent  I 


rir 


nil,  spp.)  or  Madrc  dc  ( 


nil 


er  under  thi 


s  wliirli 


pl.mted  at  |)n)per  dist.im 


luao  (.Motl 


y  e\en  when  the  cai  an  is  fii! 


amongst  the  \ 


OUIlL' 


h 


V'ellow   .(^ 


tl 


mg  since  Ixen  n'ini)\-. 
about  live  vears  old 


ly  gn)wn.  when  the  t< 


'mi)orai\ 


!e\-    VW): 


attached  to  tliesli. 


:in<l   when   dried   tliei 


l)ear  fruit.     Th 


■.se  are  .it  fust  green,  turning  red  am 


bran 


dies  bv  a 


ir  loloui    beionies  a  cliestnut-br 


short  stalk,  and  are  somewhat  lik 


■own.     Thev  ai. 


e  \ery  thick  cucumb 


ifi 
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.n  s  Kipr.  about  n^l.t  o,  ,„,„v  inclirs  Inu^.  aii.l  thn r  l„ui  in.lus  in  .hainrtn .     Tl...  ,,n.,v>. 

of  l.loss„m,nK  am  iHann^  frnit  is  .o,,,,.!,.!..!  „,  ab„u,  lou>-  montlis,  and  ,<  .„nt,nu,.<l  thmuKi,..,,, 
tl.-wl,oK.v.ar:  i,..,,,-..  Inut>  mav  1.,.  Katl,..,v,l  at  any  tnnr  of  tl...  war.  alth..n«l,  at  .-,  ,tan. 
-■a-.ns  tl...  ,.nn.-,,-al  .■,„,,.  an-  obtain,.!,  for  ..xan,,,!,..  in  th,.  \V..st"  In<li..s  in  I)..,-..mb..r  a,„l 
Jam.aiv.  (lining  tl...  ,  ally  pait  of  th..  drv  s,aM,n. 

Pu/^in^.  Tl„.  Innt  xvhi.l,  is  hanf,MnK'l.,w  ..no.iKl,  t..  na.l,  it  with  th..  han.l  ,s  Kath.r,.,! 
bv  .ar.fn  ly  t.nnn.K  .t  nMnul  nntil  it  b.vak.  from  th..  stalk  :  tho..  whi.h  .annot  b,.  r..a.  h..! 
•""  <■>"  ""  Ir.m,  th..  st..ni  an.l  bran.h...  by  nu.ans  of  a  .annmslv  shap..d  s„,all  knif..  fas,..n,.,l 
"a  L.nKsti.k.  I  h.' Katlu.nng  ri.,,uir..s  Kr.'at  .ar...  as  th,.  biuls  and  blossom,  win.  h  ,r,.  f. 
brniK  f'Tlli  th..  n.^xt  harv..st.  arc  ..asilv  injnr..(l. 

N.ith.r  ,nnip..  nor  ovvr-np..  fnnts  vkI.!  a  i,'ood  prodn.t.     Th..  p,.k..r  jud^.s  by  th,.  ,-,,|o,„ 


<A(.\(»    IKIIT 

J  lie    r.e.in$   oi  i:co  Liid    h,.rc 

wlu.t^lu.r  a  fruit  is  np..  or  not  :    n.on.ovvr.  tl...  r,p,.n,.ss  m  tv  Iv  as.vrtan,...!  bv  th..  a.vusto.n,. 
lai    by  tap|)Ui(,'   th.-   p,nl. 

Th..  rin.l  of  th,.  pod  is  bv  nat.nv  lirn..  a  hltl..  woo.lv.  but  b....ouu.s  l..atl,..rv  wlu.n   .Ir,,. 

!;''vil!t  'T  r '"'"'■  r'^'>- r'^'^' ^"■•"•'"^'■•' ■" "^■'' '"■  '■*«•"  ■■""- cnostiv ..v.);  ti... .,.,.., 

au  ^^l^t..   vh.n  tlu.y  ar..  fr..sh,  b,.t  br.nvn  and  ..ov.-n.d  wth  a  fra,,uK.  skin  .,r  sh,.||  whon  dr„-. 
Tl  .so  s....ds.  whuh  ar..  n,.t  unhk..  Ivans  or  almonds,  an-  imbedded  .n  a  mass  of  mu.daKino,, 

pulp.  .,f  a  sw,...t  but  a,Kl  tast.-.     Th..  .....Is  only  r...,unc  t.,  b..  ,.xtra.t..d,  cur...!  and  dn, . 

t.)  [j...-omi.  th..  caia,!-!-,  ans  of  .■ommcrco. 

/i.r.A'n,,.     Tl„.  pods  ar..  l..ft  .,u  tl,..  gnnnul  by  tlu-  pi.k.'rs  and  ,„llcctod  up  bv  wo,n. 
atddudrcn    n.to    h..aps  to    b..  ..pnu.d.     This    op..ration   ,s    kn.nvn    as    ■•  Lvaling  .a.a,. 

TlR.  pods  are  of  ..n  op..,,..!  with  a  .-..tlass.  vvhi,h  sh..uld  n..t  be  t..o  sharp.     Care  is  iLded    . 
sh„rl/"  '"/  '''■:"'«''/'";  •''"'  •■"«•  ""t  i"i"-  'l'^-  ^'-d^^-       The  opened  pod  is  taken  and  ,i 
.   ,s      ;r  '(.  r     '  T  l^"'l'/^""l^''^'  ""t  "'f'  tl'<.  linRers.  and  linallv  -nveyed  t.,  the  ,ur„  . 
bouse  n,  baskets,  sa.ks...r  ..th..r  .-onvenuut  means,  with  orwith.n.t  the  aid  of  m.ile  or  douk 
carts,  a.crdmg  to  th,.  nature  of  the  ..state  and  other  ei.    umstan.vs 

Th,.  empty  nnds  ar..  left  in  heaps  on  the  held  to  rot  and  help  to  fertilise  the  s<.il.  In  c.  . 
of  a  ta.k  l,v  ^,me  of  th..  f,n,«.,id  diseases  it  is  v.tv  in.-autiou^  to  leave  the  pods  above  Rrou:,.; 
as  hey  only  f,.r,u  tnuseries  f.,r  th..  pn.pagation  of  disease.  In  these  cases  the  best  cours,.  ■ 
to  Dur\'  them. 


Cacao  or  Cocoa 


;:-.-=":=.,,:^-,r::;;;r™;-';':; ;...™, „ 

;:L:7;i;:;."r-4'-";;;::;''ti;:;;t;;:,:::;-:-;^ 
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"I"  i.itiiMi  aiiil  ivi|iiiiv- 
"•I"-  I"  thr  |,,r,il 

llMloll 
III  I'll 
klP.I 


;-;;'-K.inv,s,.  to  tiK.  ,i„.,„.,„;„  ,;•.,,;: 


"'-trovs  , la.  si,  :.      ;:,;:'■'■   '^r'V'"    '""■   ■'""""■'•  tl 


iiiril,,,,!  I,  ,,,  I,,.,        ■-  """"T-  Ulll  n.,1 


ll.llll. 


;""■'"'"■■'  ''''v  .M,  M,ii  i„,„, 

'    -^"l'"    1.1'-    ^U,,,t„,:,^   „|,„.|, 

"""    ''''^^"''  '■-...liv  ,,,„(,.   I,,,,,. 


"■   '""   '!"■  i>-au,s  ,uv   ilin.u 


louil 

lilt 

'  'ari; 

» 

\ 
0^ 

"■"'^■"'-  '■- '  ■-  '=^^^» .,„— s 
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licaps  on  tlic  hani-tloor  to  sweat.      Aiiotlur  iiutluxl   is  to  let  tlic  cacMD-ljciiis  fi 
basket  lined  with  l>an.ma  leaves. 


iineiit  in  ,1 


F<Tiiieiitati()n  atforcls  the  iimst  <  unveiiient  iiuthod  ot  ;,'rttiiif,'  lid  of  tl 


which  siirioimds  the  fresiilv  gathered  seeds 
lose  to  some  decree   tl 


liitt 
l)itter  t.iste  thev   inrnieil 


le  nni(ila(,'mous  p 


iaiif,'c 


friolh 


iiao  I).  I'oiiie  ri,  the  iiui"  eimiamoii-hrowii  eojoiir  so  ajjpreeiated  in  tile  market,  whilst 


V   piisse? 
1. 


s  also  tall 
d.     Th 


uid  th< 
1 


(U 


])ale-(o|(mre(l  seeds  o| 


the  deep  puiple  coloiiration  of  Forastero  .md  ('alai)a(illo  caii 


IS  is  also  modified,  .'\nothi 
(■haiif;e  of  some  importanee 
tiiat  the  skin  or  shell  of  tl 
seed  hecdrnes  toilf^her  and  > 


l.Klhtater 


the 


snhsecnit  111 


handling,',  and  helps  to  jire- 
ser\e  the  contents  from  tli' 
inroads  of  fnngi.  In  some 
countries  fermentation  is  not 
practised,  hut    fermented 


OS     fetch    better 


prii 


in    the     market    than     tl 


ted 


idtict. 


nniernien 

Wdshiiii^.  Opinions  differ 
as  to  the  advisability  nl 
washing  the  beans  after  th(\ 
have  been  fermented.  It  i^ 
generally  practised  in  Ceylon, 
in  the  Cameroons,  and  else- 
where, but  not  so  in  the  We-i 
Indies,  for  instance,  in  Truu- 
dad.     .Vmongst    the   adx.m- 


tages 


L'd    are     that    it 


idily 


tl 


le  remain- 


ing portions  of  the  pulj)  and 
allows  the  beans  to  drv  uv.r 
rapidly.  I'l, inters  wIkj  do  iint 
favour  the  practice  appear 
to  think  that  the  method  in- 
volves more  trouble  than  tin' 
increase,  if  any,  in  the  prii  c 
warrants. 


Drvi 


Whetlu'r   tl 


practised  in  different  coiintr 


beans  have    been  waslud 

not    they  have   to  be  drii 

The  methods  of  drving  cai 


Thev  mav,  howevi 


by  individual  phuitersin  the  same  countrN'  vary 


der: 


be  re.solved  into  two  groups,  according  to    whether  the  heat  of  th 


is  relic'd  on  or  whether  artificial  heat  is  resorted  t( 


Witl 


1  a  vt'iy  small  crop,  such  as  a  jieasant  proprietor  would    obtain  from  a  few  tr 


beans  can  be  spread  out  on  the  ground 


readily  be  picked  up  and  placed  under  cover  should  it  r; 
unless  the  seasons  are  so  regular,  as.  of  course,  t! 
continued  fine  weather  can  be  relied  on. 
A  great  advance  on  this  method  is  to  : 


or  on  a  tray  or  piece  of  matting  or  cloth,  which 


or  a  large  crop  this  is  impo.ss 
f  th- 


y  often   arc  in  jiarts  of  the  tropics 


.pread  the  beans  out  in  a  thin  layer  on  large  platfor  is 


t.  v!*:  ■;  X  KissL\:^jmfESf-sAi-  '-vj  *^ . 
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mountfd  ..„  wIm.,.|s,  nhi,h  nin,.nrnl        Ti 

mg  tlu.  pi  uf.n„swhl,tlu.ir  loads  aninuMntn,,;''    V^T  •"''""''"'^'-  ^'"''  -"•''  '"•'•  m..,,,- 

Ti.is..,.e„.H...a:;:'::;iU.;;;:: ;:,;  ;,i';;^^^      - .,  „„.. .,  ,„„, 

A  cl^-.n«-;,..,so  of  ,l„s  d,„n.,.t..,- is  shown  t  f  ,  ""'  '""""■'■  '^  ^''^"  '"'^'''v  -..l.nv.l. 

l-.ronomy  <,f  s|,,„v  ,an  often  I,..  ,.(f,  ..  '  '"  ""'  "''^^  I''"'- 

;;;i-.i  Pia.f..,n.  iun,,.,,.,.,,./;: ,;:,;; ,::';:' :;:.";;;  -^  ""•  ■-■  -  ^^«n.  u-..  ,„,..  ,„.,. 

I  '"  '■'■'-■'I  und,.,-  u,  whilst  a  .h,l„„  roof   ,„  ,„„,;,       "'   '"  I"'"''  ""'^  '"   ".oval.;,.  t,avs  „.    1„. 
"  ^l.«nvn  „,  th,.  illustration  on  ,.    I2S  ' ''■^"■'-  '  '"""".v'^  -L't-s  n,  (.n„  id. 

.^ec:;ri;:!?::;;;!:;::;:;:;i,-;;;;;;v,;;.  ■> < .„.,..,„ „„  ,„.  ,„ , 

:::"»iS- ;;";," ■-■ .™.v-.";i;;.:r-! ::;,;:;;-':: -r- ;- 

;;.t'tps:r;:'£---r -";;,-,■:■.■■;- --■ ...•. .», 

ml.  twenty-iivo  fc.t  p^rforatLd  anular  ,J^^  ^      J      -'"-y  roon.,  tlnrty-fonr  f.vt  s,uar.' 

I.e  fcrnH.ntn,«  box.     I„  the  ...,uro  of  tl'd     •„''''''''  """'  ',"  ""  "  '''•"'''  'l""'t'fron. 

four  arms    wlmh    are    rcvoh-.d    onr.  ",  ^       '    '^  ^'  ''■'"'■''  '^^l''  f'"'"  wl'irh  proi.,t 

P'-«i.s,th.op..rationsofwhi:hr.nUt      h;?:;'",/';    '^•"''    ^"■'"    --    attaelL'    X 

•^V'pms  ^•nclosc.d  in  a  box,  over  whirl,     i  I     „■  ,  ,"""  "'''"■''  '^  I'^^'^^''''  """  '.1«<)  f-rt 

«J0  to  700  rc.ol„t.o„s  per  nnnut  ^     i  ".  ^ ;   ":::  ''>•  ^'  /'"-■f"'  f-  -hi.h  n.akes  fron, 

Po'nt  up  to  150^  F.,  a.Kl  ,s  tonvd  up  thr  u       t  '       T  '"''"""-■■'  '"•'*'■''  '"  -'nv  .Irsired 

•-'-  to  hfteen  baKs  of  .-a.ao  „,         t  S  r        i!]'"'      '"n        ''-  '""''">"  ""'  '•-  f'"'" 

'^  said  to  be    between   /»M)  ^         '""'>-^'-^  '"'"■■S-      The  eo.t  of  install,,,.,,  the  system 

and  /400."     A  Trinidacfbag 

"t(aeaoweif,.l,sabontl701bs. 
Colouring.      Caeao  beans 

'""''   ap])re(iat,.d    of  a    f,'ood 

•"'"'"•    and   of    bright   .lean 

;il)p<.,i,an,v.    Someti,n,.s  imi- 

f"r,n  colouration    is   seeuivd 

In-  mixing  with  the  beans  a 

filial!    amount    of  red   earth 

!;'■/'•'>■'     '""    L'wn    annatto. 

ihis.  however,  is  bvno  means 
a  iin,\-ei-sal  prai'tice. 

Polishing.  Dui-ingdamp 
«vatl,er  the  cacao  if  left  in 
a  lieap  tei,ds  to  beco,ne  mil- 
d-wed on  the  oatside.  This 
i-n  bepieventedorgot  ridof 
b\  the  gentle  rubbing  of  the, 
bi.iiis  against   ,„ie   a,iother 

''  <;.\THKK'N(.    Tin:    IK,  IT 
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and  fr.q.K.ntl>'  snrh  lul.l)...^  als.,  s..iv.s  a  useful  ,,ur,..,s,.  in  (inallv  .loaninL'  the  beans 
and  n  inovniK  the  last  traces  of  adherent  pulp.  This  is  paitirnlarlv  s.,  in  pl.uvs  when" 
washnu:  ,s  not  resorted  to.  A  simple  method  of  obtaining  these  desirable  results  is  that 
known  as  ■dancing'  ea.au,"  an  illustration  of  whieh  is  j,MVen  on  p.  VM.  A  heap  of  hem. 
on  a  dryniK  lloor  is  shown,  and  ui  the  nn.ldl..  are  ,i  number  of  men  engaged  in  treadmg  th,. 
produee  with  their  naked  feet.  The  three  men  at  the  sules  with  shovels  keep  returnu,g  to  the 
centre  the  c...  ao  whuh  duru.g  the  operation  naturally  tends  to  beeome  more  and  more  spre„l 
out.  Ihe  result  IS  to  r.TOove  nuldew,  etc.,  and  to  give  a  linal  polishing  to  the  beans.  Daneni- 
IS  comparatively  expensive,  and  in  Mr.  H..adley\s  app.iratus  describe.!  ab.nv  there  is  in 
additional  ma.hiii..  whuh  .lays  and  polishes  th,-  bean>,  .,r  merelv  p.,li>hes  them  a.cor.hng 
t..  sp.rial  re.purenients,  and  tiui>  d.)es  ,iwav  with  this  pniix^ss  .if  •■"daii'  iiig  '" 


..KKNADA.    li.W.l.       SAMARITAN    KSTATK 


Packing  and  S/iif>iiuiil.     Tin 


..  „,  ..   ■    ,,            ,  ,      ,        ,            ''"'•"'  '^  '"•^^'  '''^dy  t"  '"^  shipped.     It  is  most  imp..rtant 
that  It  IS  thor.,nghly  .liy,  bey,.iid  tiiat  n..  spe.ial  .aiv  is  r..,piisit...     Tii..  beans  are  put  int 
bags,  or  s.)metinies  barrels,  and  -     - • 


.are  is  reiiuisite. 
can  at  .)n.e  be  placed  on  board  siiip. 
In  luiro|)e  Maml)nig  is  now  by  far  th.-  most  imp.irtant  jjort  for 


Til.' 
caca.),  a  position  wiiich  \t 


.mained  in  ISH.4.  pivymns  t.,  which  Havre  had  occupied  th..  first  place.  London  .XTi.pi.s 
the  turd  position,  1  he  otiier  g.v.it  port  .,f  tlie  world  for  tii,.  re.eptiou  of  cacao  is  New  Y.'rk 
wliicli  yearly  mnv.x.r-,  its  import  ..f  this  crop,  and  is  n.)w  about  e.iuai  to  Havre  and  re.viv  ^ 
annually  nearly  iwi.c  as  much  cacao  as  London  <loes. 


CACAO  AS  A   FOOD-STUFF 

Before  enfiing  on  a  d,.scripti,.n  of  tiie  pr.Hess.s  througii  which  the  raw  caca..-beaii    .f 
commerce  passes  befoiv  it  reaches  the  <-onsumer  either  as  cocoa  powder,  chocolate,  nr 


forms,  it  will  be  advisable  to  note  t: 


to  understand  better  the  mode  of 


le  .•ompositioii  o{  tiie  beans 


pOW( 

th, 


maniifact 


shall  b, 


lire. 


in  nt!    r 
V  111  a  posit!  -a 


Caca 


Til 


'• '■;""••"•-'' 'l'--.Mao-lH,n,;,„ 


o  or  Cocoa 


r_H) 


;s,:;£:;;;:ti;:r:;,;';'rT::t:;L:;:;:ir:i^^ 

V         I  '  ■'  '"'""iiifii;  III, 111. r 

•^""r.li,,^,  „.  |.,.v,,,  ,|„.  ,„,, 

^        "'l"'^i'i"ii  lit  'i       I  \i 
'■■"  ('. H. , I. -1,1111,,)  -   ""   "'-'    '"'Inn  l„.,„,  „  ,„  |,,||,,^^^ 

^'■"'1'  "  ■•                  •  •^Ml  , ,1 

•^ll>iiiniiioii|.  Inn 

^^•|||•l  ■  ■  .  Jmi 

I  ilhild-,.  •■  •■                ■  l'..'(i 

^'llH''".ll   llMtlrl  [  "  -  '»      .. 

III!    o|,|,,|,|j||,,  ■    ■  •    ■  4(( 

■_•((. 

'>n  a.v.M.nt  ..fill,.  Iii,,||  ,„,,,,,„,,„      ,  Hxio 

;::;*;■  *,r"T,  ■■'  ■■•'■'■'  ■--■.:;  »n;::':;r:;:,;r;; ■  ■; ■"■■'■■ »'- ■ -. 

'""■■""'■■■'■" ■'■■ .:::-™::;::r?:r,ir!';--v-''"n-. 


,,  '  "'  J,i;iii  III      It  lUii,,,,  ,, 

"'"■'' '■'■"^"•^'—'n,i,.i- ,.,.„;,:';.;:;;' 


riRMx,,  j,„.  Bf -^^^ 
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niiliitliiii  IM,;  ''HI  |att\-  111  -.iiil  in.ni\  |m  (i|)|i\  I.i-.ti'.  (  »ii<  ol  ||i<  iii^i  Mpii.iiiiin,  in  tin-  |)|i  |),i- 
I'.iiiiiiiiil  K.M'  til  ^I't  rici  III  till- ^h  .tier  |>ni  (loll  III  iliN  I  it,  It  1^  tmi  ili.it  till  l.it  i- 'i.ii  niliil 
lit  iiidijjrNtilil.     ,.  It  -iiii|iK'  tli.il  tlitri'  Is  Inn  inmli  ul  it  In  niiliii.m-  |iiii|iiim's. 

Ihi'  I  it  1  ii'  -.iii.ii.itiil  Irmn  till'  hr.iiis  iii  tun  \\.i\>      hi  l.u  tmii-.  it  i>  ilfii  tiil  l-v  iiumh- 

III  livill.  N  .111(1    .III    llll|in|t,illl    ii\    |i|ii<lui  I    I-  iilit.illlrd.   Wnilli   .iliiillt   ilnillilr  llir  lll.ii 

ki  I-      III  i.il  Ml  ii;lit  111  till'  i.ivv   lii-.iiis.      Ill  tills  u.i\-  iiiiK   .1  |init|iiii  ..I  till'  '  iiiit.imi  .1 

I. It  I  III  till-  III  Ills.  Iiiit  li\   I  lii-iiili  ,il  (ih"  ISMS  It  |,  |i,i,.,||i|,    |.i  I  sti.ii  t  It  .ill.      r>\ 

li'illlll,  \i!'      u.ilri    111     li\-  1,'rinilllit;  tlir     lir.iiis   tn    iinuilri    .iiiil   Ip    itlliy   tliciii   uitli 

I'lllrl    II     '.1,  '    ..    !•     Illlilllllr,    lllr   W  linli'  111    till-   l.lt    1    111    111     li  Mlnv  .  i|. 


D.VMIM.         I  Al  AO    HI  A.N  >    IN     iklNllLM' 


One  iiH-lliiiil  111  ii'sst'iiiii},'  till-  iiiii|inrti(m  ot  t.it  l.s  hy  uddiii),'  st.urli,  but  whilst  tin'  I 
is  iflati-ii'ly  n-dm  id  in  this  \va\-.  the  prrci'iit;it,'i-  nf  tin-  nther  useful  ronstitiiriifs  nf  tin-  rii  i 
is  rcdiKi-<l  alsii.  with  lii>-- of  its  uyn-i-abli'  fr.i^'r.iiici'  and  stimulatiiif,'  pniptTtics. 

A  Diilrhin.iii.  Mr.  C.  J.  van  Hinitiii,  nf  Aiiistfrdam  (18()1-18S7),  the  limudcr  nf  tl: 
well-kmiwii  tirin  lirariu^'  his  n.imr.  rndrax-imrcd  tn  solve  this  <iii("Stinn  of  the  cxci'ss  of  f.i 
and  aftrf  lonn  st-arcliiiif,'  hi-  siucccdrd  in  not  only  Irccing  the  beans  frnm  the  suporabund  ii 
fat,  but  also  in  Kiviiij;  snili  a  fniin  to  the  mass  wliiili  remained  after  the  pioii'ss  that  the  car.. 
retained  all  its  nutritive  power,  and  could  1m>  easily  made  into  an  agreeable  beverage 


At  iiisl 


ilK-d 


!"■ 


udUCi  CiiiKiilatt'-pCi 


-k-r,  a  n;i] 


\v;is  ?oon 


lianged  iiit'' 


I — to  indicate  that  the  product  mlv  contained  the  ()UH'  elements  of  the  i.ai 


Houten's  I 

beans,  and  w.is  not  mixed  with  st.irch  or  am   other  added  substanci 


.,j^'s>}m 


Id 
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/ir*iWr> 


W8^ 


E    4r»J 


^*;%^' 


SLKINAM.      A    SWliATINi;    BAKN    tEMEKIOR) 


Woiiri'iicrustoiiU'd  to  call 
cacao  soliii)lc  iiowadavs  be- 
cause it  a|)i)areiitly  dissolves 
in  hot  watiT  or  milk  ;  how- 
ever, soluble  is  the  wioiii,' 
word  to  use,  as  there  is  no 
solution  ill  the ordin.iry  sense 
as,  (or  instance,  in  s])eakin(< 
of  sugar  or  salt  beinj,'  soluble 
in  water  or  milk.  In  reality 
the  disco\eri  r,  Mr.  ('.  J.  van 
Houti'u's  ])ur|)ose  was  to  pre- 
])ari'  a  jxiwder  whit  h  should 
be  completely  miscible  in 
li(piicls.  It  is  a  sign  of  com- 
plete diffusion  that  the  cacao 
after  boiling  water  has  been 
])oured  on  it  forms  hardly 
any  siclinient  at  the  bottom 
of  the  cu]). 

("acao  or  coco.i  butter, 
the  e.\traction  of  wliiih  is  described  elsewhere,  is.  when  (juite  pure,  a  white,  rather  hard  fat. 
with  an  agreeable  odour  of  chocolate,  and  a  delicate  taste.  It  melts  slowly  in  the  mouth 
Its  melting-iioint  is  about  8vS  to  iW  F.,  and  its  specific  gravity  varies  between  ()'85  and 098.  h 
is  onlv  slightly  solubli'  in  w.um  alcohol,  but  may  be  completely  dissolved  in  ether.  Cacao- 
bi.tter  does  not  turn  rancid  if  carefully  stored,  which  jjroperty  renders  it  wry  valuable  for 
l)harmaceutical  and  other  preparations.  When  fresh  it  is  yellowish-white,  but  becomes  ipiit.- 
white  on  keejiing. 

Ca<ao-l)utter  is  freciuently  used  in  the  pie]Kuation  of  perfumes  and  cosmetics.     The  fre>h 
butter  is  used  in  ointments,  cerates,  and  plasters.     Moreover,  cacao-butter  is  a  constitneiil 

of  almost  all  pomade.-;,  and 
consisting  of  stearin,  palmi- 
tin,  and  olein.  it  makes  an 
excellent  soft  toilet  soap,  oi 
a  beautiful  while  colour,  will  11 
mixed  with  certain  alkalie- 
The  so-called  "  chocolati 
fats  "'  are  fre(iuently  deri\  re! 
from  (oco-nnt  oil  and  ]),iliii 
oil,  and  are  usi'd  to  adul 
terate  cacao- butter,  beinv 
much  cheaper. 

It  is  to  the  cacao-red  am! 
the  volatile  oils  that  the  bean- 
owe  their  colour,  peculiar  aril 
ma,  and  to  agreatdegree  tlu  r 
characteristic    taste.      Th 
.unount  of  theobromine  c<>-- 
tained  is  comparatively  small 
and  yet  to  it  cacao  owes  it 
stimulating  action.     In  184" 


SIKINA.M.       A    SWKATINC;    HAUN    (iNTliKIOK) 


Cacao  or  Cocoa 


rmsTrt 
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stom;  i)kvim.  ii.ooh  wmi  .\|(i\e.\hm-;  hoof 
THE    MAXUFACTURK    OF    CACAO    AND    CHOCOLATE 


Cnlil  the  lattiT  part  of  tliu  fightountli  cent 


t'f'tccti'd  b\'  ni 
tills  dav.  the  Cliine 


imial  labour,  tlie  beans  being  pounded  to  powd 


ury  tlie  fabrication  of  ciiocolate  was  chietl\ 


grown  there  into  chocolate,  carric 


•se  cook  in  the   I'iiilippine  Islands,  wl 


ler  in  an  iron  mortar. 


ICv 


■en  ti 


s  his  whole  factory  about  with  1 


ho  makes  the  (  ac  ao-beans  wl 


small  wooden   table,  made  to  rest  on  the  ki 

table  the  shelled  beans  are  i)ounded  in  a  small  marble  mortar  witl 

mass  is  kneaded  t( 


ncli  an 
lim.     This   consists  of  , 


:)f  the  man,  who  sejuats  down,  and  on  tii 
1   a  heated  i)estle,  and  tl 


ite-dough  with  sugar.  i)ej)per  and  other  favourit 
\\ith  the   exception  of  such  cases  as  the  latter,  manual   labour  has  b-. 


s]>ic 


ruli'  by  wonderful  machines  ;  the  first  of  which 


eplaced 


the  medical  facultv  of  l';: 


was  put  into  practice  in  1778  bv  M.  Doret. 


though    the  jnuijose  which  the  engine<'rs  1 

grind  the  be; 

|io,^iblc  with  substance- 


These  machines  have  been  altered   and 


imi)ro\-ed  contintialh 


to  a  iiowder  of  the  greatest  possible  li 


lave   m  \iew  always  remains  the  same,  namely,  ti 


\Viiether  a  chocohite-factorv  is  I 


I!'  sugar  and  Havouring  mat 


neness.  and  to  mix   it  as  intimatelv 


erial 


the 


vime  essential  |)rocesser 


Till 


the  raw  beans.       (2)  Roasting   the    cleaned  b 
beans.     (4)  (irinding  of  the  roasted  and  brok 


uge  or  small,  the  c.icio-beans  always  luive  to   nndrig. > 
•  chief  stages  are  as  follows:   -(1)  Sorting  and  cleaniu. 


such  as    sugai',    sj)i( 


etc. 


Ir,)  M 


If 


leans.      (3)  Mreaking  and  shelling  the  roastc. 
en  b.>ans  and  the  addition  of  other  substance 


U'uldunr  a 


iiid 


cocoa    is   being   made    the   fat   is  extracted  at  this    st:i 


>ORTIN(,    .\M)    (LICWINd    TMH    R AW    HkAN^ 


Tl 


le  cleaning  and  sorting  of  tiie  raw  bi'ans  is  o 


-f  tl 


Hieatest  impoitatu 


Th 


])nr 
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I".IM.ntu.s  also  spoil  ,1,..  aroma  of  ,1„.  ,o..,,a'vL  J,         ",'''.  '""r':  "^  ""■  K-"'"-«-"u,l.,n.. 

I  lif  beans  arc  i1,.:im..,I  i„.  .a  ..;....  .,  loasti't 

slowlv.     T 


^:';:'-^:;:»-i '■■;'^'-™«''™'-:;:;'-;,n;;:;ir:t::::L:;;::'t;r,,., 


lie  nic' 


beans  tiu.„,s..v.s' :;;';':,;;;:;;  "'''^;'';;;'  -'"  ^'  -  >!-  -vry,i:,ii,' ,„aii..r  „..„ ,.,. 

""■••'■  K-ot.ps     larK...  "iv.ln.m.  a.,.1 „       r,      .  .'!"    'V"-.-"'  ■'<  th.'  sam,-  ,im,.  sort.-.l  int. 


IH'   roasted, 
and 


,    ■'  ""^'-      ""•  ■'K'V.s  are  so  made  ll,,t  il,..  I,     ,  ("■"'■imi  laii-, 

^-ve  K.o„ps     large.  n..dn,m.  and  ,„,a||      Ti        ,      r  Vr,""  '"  "'"  """'■  ''""'■  -"''-'^  "'<" 
f  '•<l"al  s,.e,  winel,  ,s  of  advantage  b  van  e    f  '','"  '"'  'T"'^  "'"^  '""->  "'  '"-"> 

"■■  -' ^  -""•  ^-'  "^- '"-  ^-  .>::  -a.;'  l:;;;;;:  i:;.;::!:!;;:;.  ;::,:;,-''■''  "-"■••■■ 

Ko.\sTi.\i,  I  hi:   r.i  \\s 

T,„:::,:s:r»:;:,::;,:3';:;;,::,;'  ";t;;:;;;,r"; r  ;■■  ~-  '"■>  - 

tl".-  stard,  is  partially  riianged    iito  dex  r  '     .  !"''   "'    ""'   '"■'"-  '"^  '"■''■as.'. 

;^tanh.       The   bitter'  subst^n^       v   ^^  u"  ;;;;  '^'^^";:,  ^^"-  ''  '>  -"'•  -""'le  in  water  than 
bmmu.  dry  and  erisp,  and  the  bean,  t  e,      •!  :  ";'   -'"\  ''•'■"■^-  •■l""-'at.-l,  the  shells 

Tho  flavour  of  the  iians  ,s  great,;  n'ir.d ;;'!',;: :!::;:::'''' '"- "-  --"v  ^--i. 

iucigmentarenee.ssS.v.o..l,m    ,;;:;::,;    ^'r  ;''■'■  '""""""•    ■""'    «'"^"    ' -•■    -"' 
's  "ot  so  high  a.  that  for  roasting  eofl.     •  V^,        :,       '"'  "■'"•"•■•'J"-  '"'■  ''Msting  ea-'ao-beans 

'"■tween  26()    and  'iSO    F.     The  be  .        h'„u,d   ,        '  "    T       7"  ''""  "■^'  '"■''  "■"l|--t..re  hes 

t-rned  eontinnallv.     The  iro     b  ^  ,     'i      '  ^"'  '""^'  '"  ''"■  "'^"■'""'■-  ^'"^'  tlu.y  are 

tiK'  boxes  is  earefullv  .vg.    i    c      d  h.       h  ir;;:;?^  """"  '"  "T"'"'      '"'■  "•""«-—  '" 

-'""n.n.n.ss.     Thetinu^equuvdrn  ;:^  i^,X^,'f   "";"""  '"'  """'""  "'■""^l-'-t  tho 

^'-Hl  on  the  kin.l  of  beans.     Therefore     I  ."n       r  IT     '"  ■'""""^  "'  '"■^^"^  ■"^^^"■''  ^'^  '->'" 

I-rson.     To  prevent  too  great  ah."  f,,'         :'"'"'''  ^''"''^^  '"'  "  '■'•'■^''''''  -"'  -P-.'n.  ed 

>l"-y  are  cooled  snddenl  After      e         '     g  np;:;T'  '"  '"""  "'  '"  ^'""'■'^  '""■'■  '-">■ 


l^KKAKINd    .\M,    Sm;i.l.IN,,    mi     Hl-VN-S 

..4:';.r;stX;s  ^r:  i;.:::s :::":; •■/";•  r  -'t  '—'  ''-  ""-^  -'• 

-arseness  or  the  fiiu.ness  of  '  '"^  "''"''  ''^"'  '"'  '■'■«"'^"«'  ^'vording  to  the 

the  tragments;  a  gentle  wind 

Is  made    to    blow  when   the 

l)eans  are  broken  into  very 
sm.dl  pieces,  and  a  more  vio- 
I'lit  one  when  the  jiieces  are 
l'i«f,'cr,  so  that  the  separa- 
tion of  thej)articles  of  beans 
bom  the  larger,   but  specili- 

-■•'".V  lighter,  shells  is  effected 
with  great  accuracy. 

l'"iM-  the  preparation  of 
'liocolate  it  is  important  to 
sift  the  broken  beans  (jiic  e 
more,  in  order  to  get  out  the 
'wrder  germs,  the  powder  of 
Hhich  leaves   a   sediment   in 


>ii)\r:   11.1 


K    1)KVIN(,    c  A(  .\o-I)1:A\S    i\    Tin; 


OI'KN    All; 
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ln",'r;';;m':,f  r;;  r;"""  '"-''■^rf'  ''^  ■■— '^  -^  -n-  ,„„.„„„.  ■n.„.h„u.  „nvn,.,i 

">    ""     """  "I  .1-  M.  I.iiim.iiiii.  1)1  |)ii-(|,ii. 

:;[:;:::f'::r;:;:;.::':;^::;;'^;;t:t;i,;:r:;;:'::;';r 

i-wi  puni,,,..,., ..,H„,,„,  „.  ,,,,„„,,  A.  ,,„.,„„i,.  „f  ,.,„„„„,,,,.  „„..,.,,;;:,;:  v,,,;:';! 


I<".\>TIN(,    (ArXd    IN    \AN    n(irn,N'>    IA(   InHV 

niis.T,il)|,.s  ■•  in  Knf;l,,i,d.      T|„.v  niav  l.r  mad, 


'■  m.irr  |),ilatal)lc'  l)y  candyiiifj;  tlicin  with  Mi-a 


^;      .j™a.u-^     IV  t,va,,n«  tlu.,„  .,,1,  I.,.,.,,,,.  ,,  ,s  ,„ss,l,l,.  to  .xtra,.  tl.l-  fat   tlu.-  ,„nta 

iCtdr'n,  '■  """'■  '"  -'."'""'""■'""'""-•'""^■■■^  h.nv..v..,-.  tlu.  value  .  I.,u 
.  U.I.  Ih  M  dilr,..,,,  „>,->  o.nMM,,,.  I.ut  M„n,,arat,v,.iv  ^mall  .,uant,tKS  of  the'  m.,.„1v 
lMliiMon>  of  th,.  sh.ll-  o|  ,a,ao-l).aii-.  ai< •■ ■         ■  "I'P'^- 


ctlllUS  (•in|.loy,.(l  to  improve  tlu'  taste  of  (  oltee- 


T:T7    T  T  ^''^"/" '■"";""■'■  ""•  ""^■""■- "f '""'--b^titute. made o„, of :;„ 

'■"■";,  ^•"■"-'■^"•-'^  -'■'■  also  mad,,  out  of  ,1„.  >l„.il-,.  hv  hoilm^  them  with  wa,,.,- ■  ,1 
exuu  ..w.  oht,.,n,,l  ,.  u..iu,,.d  hv  evaporation  u.t.l  it  a,-,|niivs  a  ,v,tam  stixn^th.  '  Th 
":,':'''r:  ■'"''' ■"'^^■'''^'''''''' '•''■•■'''''■'■•'■>''•'■■'•  '-^  -   ^''-   --t-ne.   ,mxe.l   .nt 


ai  ao  and  (■ho,olat 


k^ 
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Till:    r.\(  Kl\(,    KlicM.    lililKW  Il.I.K 

It  uu>  axrrtaiiH'd  I)v  cxprrinirnts  th.it  tlu-  ni.tntiv  value  ol  thcsr  ,l,rlls  IS  alvnit  th, 
>amea.,hat.,li„„ldlin,i,hav.  Calll,.  s,„.„  .,.,  ,„  |,k,,  ,!,,,„.  ,„„l  ,.xp,nniri,ts  mad.'  witl, 
In.  ,.nMip>ul  m,lrl,-r„u.  uviv  >u.-, v^.fui.  Alt,.  .I„.v  l,,,d  |„,,,  ird  with  the  n.-vv  hnld,., 
l-i  t,n  .lay>  thr  analvM>  .,f  th..  milk  sh„wr,i  an  mnvas,.  ,,[  bi.ttor  and  milk  susar  ;  an.l 
n.oiv.Av,  ,„  inriva-,.  ,n  thr  ,,,iaiuitv  o|  n.ilk.  In  a  iv,,„n  „n  thr  -  Kxprrimcntal  Farm.  ,,! 
<   niada,  1S9>S.     ll„.  ,wr|„lnr.,  nf  .  ,„  ,,,,-shrlls  ,,>  manuiv  i~  p„int,.<l  ,H,t. 

(iK'IM)INi, 

l-nmir,lv  ihr  h.Mii-.,  altrr  havm.i,'  Ixvii  nM>t,.d  and  hinkcn.  wore  fznmnd  several  time. 
Drloi,.  tuv  ^u■vv  taken  t„  ih..  ■■  meiaiiKeur  -  „r  mixiny-niaehine.  in  whieh  the  nia-^ 
was  rubbed  still  liiier  and  mixed  with  su^ar.  Maehines  with  milKtnne,  ,,r  , filers  .a. 
n.'W  U-r,]  i„  Whl.h  tlle  raran  i>  j,-r,mnd  to  a  liquid  ..r  thin  pa^te  nwiim  tn  the  heat  develnpe,! 
l.v  Irictmu.  One  advanta,i;e  ,,)  the  rediiet,,,,,  tn  the  li,|ui,l  >tate  i.'that  the  Mi^'ar  iiuv^ - 
mueh  m,,n.  .mmIv  with   the  eaeao,  and  that  an  nunnate  infusion  i>  mnie  readilv  etfeted 

llus  tiiMeu   IS  aee,,nipli.-lied   m,,.t   su,  .  e->lullv   when   the   tem!)eiature  1.  eonstantlv   k.  p' 
at  tlu'sam,'  lewl.  a  1  uie  a!).,\  v  the  meltiii--p,iiiit  ,,|  ,  aiaci-bulter.  ;,,■..  between  8S    and  ^M>    F 
Un-  tin-  lea-.n  a  nuxinj,Miiaehine  i,  aiway>  pnwi.led  with  a  >t,Min-warniiut;  apparatus, 

In  ,i;nn(lin^'  the  eaean  to  powder,  as  well  as  lor  a  tlu.ronL;h  mixiui,'  with  su:.'ar.  it  h  uere-suv 
t.iat  tl''''otatiou(.tt],,  h,.r<if,uaiiit,M-vliii<ler-..  revulvin,i,'ii,,,ppo.,tedireetioiis.diller-inrap  ' 
Ity.  Iherefole.  the  axle>  ol  llie.e  t  w, ,  ,vlliul,'l  >.  whieh  haVe  th,'  -aiue  (hameter.  are  provide 
with  wheel-,  wilh  dlllereiit  iiu,nbe,>  o|  teeth.  >o  the  evlm.ler  attaehed  to  tlle  wheel  with  iL 
Slll,,lle-l  numb.'r  ol  teeth  revolve-  more  -l,,wlv  th.n,  the  one  .Utaelled  to  the  wheel  with  ti; 
ai>;,st  number  of  teeth.  II.  tor  m-taiKe.  one  wheel  |,,i-  mx  teeth  and  the  oth,-r  twelve  I'l 
latter  will  turn  twice  .is  quieklv  .is  the  former. 

The  spiees.  volatile  oils,  or  vai.ill.i  >vhi,h  ,ho,  ojat,  eont.un-  .i-  i  rale  .ir,'  only  adde- 
to  tlle  elH.e,,l.it,-mass  {,.r..  .-.le,,,.  pi,,.-,  Mi-.ir)  tow.ird-  the  ,.nd  of  the  «ri!idini,-  proee.ss/in  ord. 
to  prevent  a  los>  ,,|  perlunie.  whirl,  wouid  eertamU-  t.ike  pi.„v  duriUL;  a  prolouijed  heatn. 
Ill  the  grinding  ,ind  imxin-  m.iehmes.     Of  e,,nrse.  tae  earao  i-  mixed  with  -ugar  and  sp'.  e- 


y>LTm3iatr.:M[-w' 


!S5^TO!^^^^K~i 
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•""'  '"  ""•  '■''7'  '■'  ^"""'  "^""'^  "'  '  l"-'l'  ' "I.'l.'  with  .l.ll.ivnt  kin.l.  „f  ,„,.al    ,n  .1.11.....,,, 

,.n,,.,.r  .nns.     I„  „.„,.,.,  f,-  ,„  ,„„•  ,„  mx.v  ,..u„  ,.f  .,.„„■  .„■  nns,..l  u„h  fn.„.  ,.,v   ,.  .  v    .u 
IM  t>  ...  ,.|„„ola,...  witl,  snull  quant,,,..,  .,t  ,1...  n.-.vss.uv  >,,„..  ..tl,.-,-  „s  p.nv.l.Ts  ..r  i„  air , , 

..„„.., ,f  „,...,-  v..,,u,i,.  ..,1.  H  .^i,..,...i,u...  ,:.„„,...s...i .,.  ,.,,,ui  .,,u„.,t,i.  .,f sugar ;;;,;! v;l;.,;; 

;;•'•;■'•  ;■'  ■'  .1-  to.,,,,  w,„.,...i  ,.,.  ...  ,i„.  „,..,  ,s  ,vpi..,....i  i.v  an  ...,uai  .,„a„„.v  ... ., .  ': 

l'""<l.'i  "i  tl,..  „,„,..  u„M,u-..  „t  l,..,n„  l„„„  w|„.  I,  ,|„.  I,„  has  partly  Ihv,,  ..Mra.-t..,!.     Tlu.  ,- 


"I, at  IS  (l.iiic  ill   ih 

Ih.'  sani.'  cikI  is  atta,iii-il 


ir  lasc  (if  r\|)iii>i\c 


hy  ailil,,!},'  m.)ri 


.lat. 
«llKai. 


1,1  thi'  .  asf  of  .  h.'aj)  ch.Hdlatc,  li 


II  tl 


-iMy  p.riv,it.  ..tsuf,Mi.  It  i>,iiip.,s,il.|,.  i,,„i,,ul.lit  ,i,i,m1iI 


II, list  thi',1  he  add.'cl. 


I,.i. 
I.i.'iit 


.ilatf-iiiass  .-..iitaiiis  m.ir.'  I 


\.i\)' 


Ltll 


iiiu  |)iir.>  1 .11  ai)-l)iilt.  1 


In  tl 


!<•  preparation  ..I  .  h.i.  ..lat.-pnu.l.r,  .),    .-.i, 


pa,tial  .'Mia.ti.ill  iif  the  lat    t 


.llrct.'.l    I) 


lU.'s   the 


.IS  we  aic  a.-.-,istii,iic(l  t 


.)  .all  ,t,   ll 


'\'    lllf,,,!,- 


>l   .1   p.iwciliil    h\(lra,ilir  pn 


tl,.'  luixint 


.hniann  s,  as   us.d   in    Mcss,s.  Cadhui-v' 


similar  to  that  dcs.rih.d  f, 


works 


A  i)ii  tl 


with    si,j,'ar.     This  extra,  ti.in    i^ 
if  on.'  mad.'   hy  th.'  I,rn 


.1 


ir  oth 


Tl, 


lll.xl.' 


..i 


ri 


iree  .listin.t  pi.i.h,.  t,  a,. 


oils  1,1  th.'  s.'<ti.in  on  that  i,'i.i,ip  ot  pindii.  t- 
d  in  tl,.-  -hojis 


extra,  ti. Ill 


(1)  Ca.a..  nil.>,  simpiv  tl,.'  I),..k.',i-up  p,e,,.s  of  Hie  n.asted  b. 

(2)  Clio.Dlate,  theKr.Mind  nil.s  with  tl,.'  addition  .,f  siiirar  and  tl 


(3)  C. 
Tl 


>.'.ta   list 


■d   fi 


sUf,'ar  and  tlavouriiiK  materials 


11'  co.'oa 


powd 


l).'V.'rag.',    the   Kronnd    iiihs   with  most   of    the   f, 


passes  throii{;li  various  | 


I'r  Is  |)ut  ,i|)  in  pa.  k.ls.  tins.  .  t. 


Is  .ast  in  in.iiilds.  of  any  desired  shap 


ses,  and  tinallv  whilst  st 


at  .1,1.  (■  reatl\-  f. 


U  extracted, 
sile.     (ho.-.il.ii, 


ill  in  the  senii-li(|iiid  .>r  pasty  .•.)iiditi 


iigars.  animals,  e^Ks.  ,'t.-.     .\s  is  well  know 


'.',  so  as  to  fonn  tablets,  .rofiuettus,  or  I 


mcv  articles  si. 


in  order  to  preserve  it  in  the  h.st 


During  the  differ.nt    j) 
ilbbles  ac.'umul.Ue  in  tin 


possible  c.mditi. 


ch.ic.ilat.'  is  ,isiially  ex.-.'].ti..iially  well  pa.  k. 


a   kind  of  press,  wlii.h   it  1 


"esses  chocolate  undergo 
mass.     In  order  to  get  tl 


's,    especi.illy    during  the  grindi 


get  these  out.  the  chocolate 


a  i-ertain  thi.  k 


ness  bv  a  roller.     Tl 


leaves  in  the  form  of  a  cylinder,  and  sub 


'dtl 


iiig.  .1,1 
iro,i!'h 


iso(iiientlv  is  redu.cd 


for  a  tablet.     Of  course,  tl 
regulated  by  the  si/e  of  the 
ni.mlds,  int.)  which  tl 


le  weight  of  the  tablet 


ass  is  cut  into  pieces  ea.li  of  the  jiroper  weight 


can  be  settled  bef.ireha.-.d.  a;id 


to 

r.'()Mii',.l 
is  prc'is.'iv 


le  pieces 
are  pressed.  The  bott.mi  of 
such  a  m.mid  is  as  a  rule 
<li\ided  by  projecting  lines, 
s.>  that  the  tablet  has  .  (jrre- 
>|).)iiding  indentures  when  it 
IS  taken  out,  wliii  1,  all.Avs  it 


en  up  into 


to  be   easily  brok 
S.I  many  parts. 

Simple  chocolate-w.ires, 
meant  for  household  us.-,  .ire 
as  a  rule  moulded  into 
tablets  or  square   blocks   of 


(htferent   size- 


Tl 


eights. 


,e  more  expelisi',.'  kinds  of 


h.icol.iti 


sold 


these  simple  forms,  and  are 
made  in  the  same  way.  The 
smaller  tablets,"napoIitai, is" 


s 

X 


tr 

X 

T 
ft- 
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(1  111  ,1    Mlh   ll>>).   ,1   sllllil, 


TKA 

';    l"'l'""l    I"""    lln      W.u,^    l,..N,,    ,,|    ,1„.    ,,,,    ,,|,,|„      r,,„;,,V,,,     //„    , 

;':"  7'T'^'-  ■',:""'"  '"  '""f  '"^  "■  'I-  "■"-..I  ...1.  ,    I  1„„,  ,.,.,.  ,.n,l  ,  Ju.n.-W  ,  ulM.  ..,-,1  n 
Hy,  in,l,„,.,„.l     ..v|„n.  ,. „.!.,. ...l,..,x„.n,. , „„,,„„,.,,„.,         r,„|.  .  , 

'1-1^  l...^    .~|.-,„v..K.      N„  ,„„  ,lv  u,l.l  ,.1,„„-  lM^.   l„.,.„  ,,„„„1  ,n  .  I,.,,,,,  I.m  ,„,  ,n,l,..,  „ 
'K.inliMJIis   |„,|.,ni,|>  ...  il„-  I, ,,..„(  - _  ..,    .11     .., ~Mici,in\ 


"■    I""'"'    '\"'U-.   n|    .,11    .l|i||\,,I,d    lull 


IIm-    hM    |,l,lMt     1^    ,,     l.!|.|n     ..|„l||,.    ulii,  !,    „|„.,,    1,1,     , 


Ul,|r,  t,d    tl.    tllr    \l 


»l    .<    -111. ill     llri'.  11, ,■    I 


>i'iu>  |)iiii;in--  lu,  r,.,iiv  |,,i    It,  ,i„  M.-liil  ,  III 


il>  u.iliiMJ  li.ilnt  t<{  j,'ii.\Mli  .11,(1 


ll.lt  .11.-  l.',,tll,.I\',  ,llt.'ll,,ll, 


1  .i\c--   \.irv  nil, .III,  i.ihlv   III   ,,/,.    111,1   .,1 


tl\,llM>ll.   .ltl.llll>   til,-   I,. 


i.ipr.  a,  •  i>:i|! 


t;i'li<i.ill\-  I  lli|,ii,  .,1  ,,|  I, 


"K    •'•    tllr    \.lllfl\ 


j;l.n.'l-   ".,111    111    l\,v   Mll)-t.ll|,  r   .i|    III,.    I,,., I 

"I   I' -I  I-  i.liy.'lv  (lll.v        ihr  1111,1.1    -.ml,,.,.  ,,|   ii 

li.ili-.  \\lii,  li    ,.|itiiil\    ,||s.i|,|„..ii-    \\nl 


111.  r..!.,t|..    \i  ill,   .,   liHitl 


1  M    lll.llL'Ill,       <  »,| 


Iu'IiiIk   li.im.,111.  il 


o'.U  1>   ,,.  ,  III    rltll.r    Mlli,'l\ 


iiliin  ,111  ,-.,iitial  ml   t,,  ulij.  Ii   ih,-  il.i\,, 
1.    \-.iiiii,l;    I,m\,>    1,  lliiiUlv  i-,,\vi,,|   null    li 

III    lo-i'-,  (ijiiuic 


'    .I'h.iii.  ..i:;    .i,-.'.      Ill,-    li-Miitiiiil   wliit,. 


.if       -11.  ,(•.,   ,1,   ,|       |,\-     „|,„,.       ,„      I,.,,      ^r|,,|,|,| 


'■   I'l  .!u-i,i-   111  til,.  ,imK  ,if  tl 


ic    lr.i\-,.,  ;     ii|,.v 


'  "ii,|..iitiii,.|ii,,  ,1,11  iiiv  u,(!i  ,,  ,;\ 


"     '"""-  ■i-liii.i;    "I    ..i|>-iilc-  ...iiipiK,.,!  ,,|    th: 


1 


|.-    .;  Ifsl;>.:i    .1,    I,,   til 


"!''■  ~'"'  III  <.i'  Il  i|Miliiii.nt. 


;l.;ill.il    III, me   (il     tl|.'    t, 


I  plant   1-    liy  n 


nil  111-  -,tll,il.    III,.    |,„,n    .,1  ,,MU.  I„.,n-    «l„-tl.,r,  aftiT   all.   tl 


'^^-^' 


IPI.     ii(i:i.,.    ,,|     tl 


I'l. ml    1-    111    til,-     iiniiilfv    iiatiiialh 


.I--IH  Kit.  l|     XMlh     It.    \i/.,    (  I 


iiii.i.    iir    III    t 


il-    iii'l^;!. 


ii'tintii,'    IihIi.ui    |,i-n\iiii,'    1,1  .\.,s,,iii.        il 

I'Vulrllir     111      -n|i),.,rt  of      til,,     latlii 

|"iilrnt!.,ii     i>  larp'lv     Ims,i1 

ii|"in    i!i,.  t.irt    til, it    tl,.. 

iiM  pl.iiit      itlaiii- 
i^,  |'\tra.'idmai\ 


■y$r 


.\    nil  I--1III      I'l   \M  \||,iN 


U5 
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h.XM,  uin.r  .„  Assam,  ^roatcr,  it  is  said,  than  that  attained  in  anv  F'art  r,f  ,h.  Cc-lestial  Kin«d„m  • 
and  arguniK  that  ,n  ,ts  natnral  lu.m.-  a  plant  n.a.lu.s  its  greatest  d..vlo,,m..nt,  su  t  t": 
o     h.s  VU.W  n.untan,  that  U  .  n.  Assam  and  not  „,  ,l,n,a  that  w  ar.  to  look  f;r 

u  ha;,,.::  .:;.;;;x;;::;,.t  J'"'^- ' -'' ''-' ' "^'^ '« -^ '-  ^"■«  '^  -'"<••  ^•.- 

that  plants  introduced   into 

new    conntrifs    wIkti'    con- 
ditions seemed  favourable  fo;- 

their  growth  have  nourished 

so  well  that  tiu'ir  luxurian(  e 

rivalled    that    of  the    plants 

growing  in  tile  land  admitted 

to   he   their  iionie.     Support 

for     the     ojiposite     \iew      is 

sought  in  a  Japanese  legend 

whicii  ascrd)es  to  China  'A\r 

honour  of  being  the  home  of 

the  tea  plant  :   but.  unfortu- 
nately, there  is  evidence   for 

suj)|>oMng   that   the   Chinese 
ne\-er   heard    of   this   legend 
exeij)t  from  foreign  sources, 
although    the  events  related 
occurred  in  their  own  coun- 
tr\-.       There    are.    howe\'er. 
certain      refereTices     to     the 
l)lant   in   the   writings  of    a 
Celestial    author   who    lixcd 
about     2.7(H)     ii.( .,    and     a 
Chinese  commentator  of  this 
ancient    autiior.    writing    m 
the  fourth  century  i;.c:.,  calls 
attention  to  the  nuMition  of 
the   |)lant,  ,ind   adds  that   a 
IxAerage  coukl   be  obtained 
from   the   leaves    by  adding 
hot  water.      It   ap|)ears  that 
the   plant  was   used  entirely 
as  ,1  medi<ine  until  5<K)  a.d., 
wlien    it    became   a   popular 
iiexciagc. 

I)i'  Candolle.  howexei".  in 

^"'""""f,  "I',',' ^•'''■■■'"■"    ""    •"■"'    ^i<l''S  attaclu.s    considerable   weight  to  the    fact    tl,  ,- 

^"'l''""'""\,  ".'''    ^ "";■'-  '"  1-  l'^^->"  '-■"  f.mnd  bv  travellers  n,  Upper  Assam  and  in  t 

prov  mce  o,  ,  ,„  har,  and  add.  ,l:at   -  the  tea  plant  n,ust  be  w,ld  n.   th     moun  s       ■     , 

-Inch  M,Mr.nes, he  pl.nnso,  India  from  those,.fClnna-  lu^howev...  regards  thVd,.^a^ 
tending  to  prove  ,   at  the  ..•,.,  the  leaves  was  mtioduced  mto  India  from  the  latt      on      ,; 
Much  more  certan,  mionn,n,„n  natm.dly  exists  as  to  the  date  of  the  introduction         1  , 


rijcMM 


pri'duc  t  into  1-Ji! 


r; 


1-  .t>tory  uh.ch  states  that  a  package  of  a  connnoditv  hitherte 


unknown  was  receive.l   by  an  old  e„„ple  m    Hnglaiul  during  tlie'V..,^,,  „f Oui^^'p,;;;!;;;, 
an.l  that,  instead  o,  miusing  the  leave,  and  using  the  extract.  ,l,ey  direw  aw..v  the 'I'^;' ! 


?SB^j^mit-z:.^Mmm& 


^X^h 


^Ti*:v-*ti-. 


"'/,4iS.- 


mr 


!^\B*^Vfifi^55«^rm<i;i^-;^<|ti^;,*i;rm 
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I'l.i  1  Kl\(,     11  A    IN    .\>-\\l 


li(llli(l    .111(1   .Itr  tlir   i 


i',i\'f>  atti'i"  >i)ica<lin,L,'  t 
piiib.ihilily  ol    tlii>  >t'ir\-.    it  w  drliiiitrl 


irm  upon  i)rca(l 


What 


Wry  inav  hr  -auI  a>  tn  tl 


\-  kni'wii    lliat    tra  ua^  intriKluccd   iiitci    Iviirnpc  tnm 
Cliina  latr  m  tlic  sixtt-intli  •TniiiiN'.  and  that  in   ltir>7  a  rrtiiilar  tca-hcui-i'  wa--  (ipnicd  in  \i\ 


cliani,'!'  .\llr\-.  l.iJiidiiii.       ] 


nun  tiii>  date  tea   hri,Mn  tu  hr  a   icijuhu-  l)r\rra,i;r   in  IvuL'laiid.       I; 


is  nunlioiird  In-   l'(|)V>  in  his  Diary  :    iiiulri  thr  datr  iStli  NptcnihtT.  UMH).  we  r,  a,!  :    ■■  |  di' 


send  tor  a  ( iij)  nf  tra  (a  China  diini<).  of  which  I   iiad 


iirvri   (hunk  htton 


tl 


•  H( 


ii-n-  liiid  niv  wile  making;  ot  tea.  a  diiiik  \vhi(  h  Mr.  I'rhiiii;  the  l'olhii-.n\  t.  lis  h.r  i^  ;;ood  |. 


her  cold  ,ind  dclluNion-..""       It  wa-  at  .ihuat  the   tunc  o|  it,  c.ulic-l    introduction    iiiti 
land  th.it  tc.i   lii-t  hci  iiiic  known  in  Uii-^i.i.  .m  .nih.i-.sy  to  the  Iniiit  ol  i'ckni  l)iin,i,'iii;^  h.c 

c.ijiil.il.  Mo-(  ow  ,    In  l(S(i4  the  lainou,  j-aif^lwh  I'!.!--!  Indi.i «  riinp.in 


Sonic  1^1(111  tea  to  the  .nicicllt 

made  .1  piv-ciit  ol  two  pounds  of  tea  to  the  (|ueen  of  Cli.irle-  11.  (■.ithcruic  of 


ii.i!j.in/a.  .Ill' 


the  plddui  t 


w.i-  -till  reL;.ir(leil  .i- 


■h. 


loiurtccii  \-c,irs  later  the  (' 


mp.iiu'  mipoi  t. 


from    China  iic.nlv  iS.IHKI    Ihs.  ,iiid    low.irds    the   end   of   tlie    iciilurv  tc.i  li.id   (i-.ix-d  to  I 


r.nitw 


At   t 


he  |)re-cnt    tunc    the  .ivcr.ij^e  .niniial  export    of  tea   from  the  coiintric-   producing  ii 


iitc-liccti\-e    ot    the    .iniouiit     coii-unicd    in     the    louiitiie,    thi-nwil 

1.1(W.S2S.(HKI  lbs.,  of  a    N.ihie  of  o\ei    /  l(i,( H K l.( K N >  -.tciline.      Of  this   hut;,,   total     the    |- 

]■: 


\c-.     .iiiioiint,    to    aho 


rill- 


ipire  i.>  rc.-pon-il)|e  lor  iic.irly  ;<50.(H)(».(HH)  ll)s..«,,iih  no  lc>,  th.ni  f!-).'_'l7.(HKI,  or  coii>idci.d. 


more    th.lll   h.ilf    the    \Mlue   of    ih 


total     cxiiort    v.dii.-d    at     ( S.S;*I.(KK>.    h 


\\oild"s   toi.il    pioduciiiiii.        Indi.i   hculs   the    li,t    witi 


rd     hv   th.it     of    Chill 


In  ,-|iite  ol   this  order  (jf    precedence.  howe\,i-,    it  >hould 


v.ihuii     ,it     (5.5(KI.IHH 


III    tc.i    exported    Irom    Cliin.i    i-.    \,i-.iK-    ni    exc 


he    noted  that    the  .ictiial  (/ii.iiilr 


il    th.it     lioiii     liidi.i.   Iiciiii,'    more    th 


thr(f    tiine>     as     niin  li.     but     the     (|ualit\-     of     the     |iiodiict     is     \,i\-     iufeii 


Wit! 


ind 


or     lomp.ii' 


i.Ui    .till 


i  ncc  tiic  (ini,  r>  li. 


(III. 


aid    111     lile  il-.i   (  oil 


(  r\i' 


'■^:hM:W':i^->-.r^ 


Tea 
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Mitl,    l5(M)(KMMK)l!,.s.   xv,„th  n,a>lv  rA'i^Hum    <  u        , 


■1  I'liii;  (li^t.ii 


ani(iiiiil- 


«;■    i"<l    that    h,a,|,n,Mh,.    I,.,  ,,.   „,.■    ...!. 


"" '"-■ ■ vm;::::;;;;::;:,  ;,;■;-■;:,;;,- 


\\l 


""   "'■  'i:in  "111    altintion 


'      ''■'      "npnll,,.     ,,|     thr     un,|,| 


all    soiinv-,    iiH,,    till 

'.>i.(s.s,'<.()()o :    w, 


IM'    lllr    p, 


v'';::r;:.;,:;V',;:,7'"\!'''  r'''  ""i- ••'-..  m.. 

N.-w  /.■aland  with  m,,,liMnail,.,   .,1,,,,,,,,:  "■''i'-'-  A,h.,,.Im.   r„„„|,,  ,  .„,  ,„„,^,   „,,^ 


L'liit.d   Statis   will,   SI.,\S^).(HMI||,...    |, 

iil>. 


Tn  11-.,  as   l';ii-|i> 


"<l">t--v  .s,  ,„  wl,a.  ,.M,nt  I.  ,1„.  M,.,„i„,.      ,  '     :" 


'■'  ""■  '■'- '-n,„,  ,.,„„„,,..  ;'■,,,,  ;is;v"''^''  ■',''''■  r"-  '■'  ■'""-  -  --.• 

K'-wii   ...as  a|.p,.a,-s  ,.,  i,av.  ukm  a  li,       i,  ,1  ,  P  '' "'"' '   ""'  '-"    '"'    '^nti-n- 

'■"'•"'-"19(.4was,li„-,v-l,v,.p,.,-,     ,         ,1       ,1     ""'i::.;^'"^. -""'"'■■  Mi.„„(al,„Ua   -„ 
1-v..  p,-a,ai,a!lv  disappraivd  tn  i,    ,|      C    ^  '""  I"  '•"'•'■      '•"■""'■  '''•"  '^  "->  f-n,  (Inn  , 

fi'W  .■l.-v.-n  p.  (■„,„■  „,i||i„„  ,„„„„,,  ''^•'''  "'■    ""l""t>  l,,„n  Japan  liav    d,-,  rra.,,] 


J  M'AM.sl.    \Wl.\ll A     II  1  (  K|\i,     II 


150 


The  World's  Commercial  Products 


Tlic  I'liitrd  Stiitcs  tukus  half  ;i.s  imirli 
iiii  lease  in  |)(>|)iil,irity  "f  tlic  bt-verase  aiiioiif,' otir 
of  the  (luation  of  a  luw  marki  t  of  the  Kifattst  value.     Australia. 'like  tlic  rest 


IS  (liaiiKinK  her  taste  in  tea.     Fomierlv  In  r 


;aiii  Indian  tea  as  it  did  a  year  or  so  ago,  and  the 

gives  hope  to  the  Kastern  ()lanters 

of  tlu'  world. 


su|)|)lies  wen 


(he  imports  from   that  country  are  steadily  diniinisjiing. 
of  tea  are  ikjw  taken  from  Java,  tiie  real  tight  for  the  .Aust 


irgeh-  ohtained  from  C 


liina,  i)ut 


.Mth.i 
raliaii  market  lies  between  Cev 


<()nsiderable  qiiantitie; 


Kn 


ind  Indi,!.     .\t  the  pres.nt  time  tiie  aihantage  lies  with  Ceylon,  wliose  exports  to  the  Soutl 
ipin   lia\e  111,  leased  during  the  last  ten  years  from  ten  to  t\v<  nty-fonr  million  jMiunds. 

iiade  to  (le\-el('[)  tile  .\siati 
onsumer  of  the  Indian   pi( 


on 


(ile.it   etliirts.  attended  with 


iisiderable  su( 


are  1) 


trade  III  ISrilisli-giDwii  te.i,  ,ind  Persia  is  now  the  fourth  largest 


l<re]iaratien  <4  l)ii(k  tea  for  Tibet  is  als 


■o  recening  much  attention  at   the  1 


land 


nf  Indian   planters,  wlio  h,i\v  vuhintarily  submitted   to  a  seif-miix.sed  ta.\  to  be  devoted  to 
pushing  their  production  .miouL;  the  Tiixtans. 


Aus'ria.  lielgium.  Sweden.  H.ill.md.  Turkev.  !■ 


r.inci',  and  Russia  are  all  advancing  in  then 


tea  inif^^ts      \Iu,h  of  the  tia  t.ik.n  b\-  Iloiland  n.ituraiiv  (unies  from  their 


but  the  increase  in  the  I 
(.'hinese  imrchant. 


<olonv  o 


k'ussi.m  import  iUMri\' 


f  J 


;i\M. 


.Mtiioiigh  one  of  the  most  stiikiiiL'  facts  in 


'lines  from  Hritish  sources,  to  the  loss  of  th 
connection  with   the  tea  exjjort  trade  is  tl 


practiial  loss  to  Cliin,,  of  some  of  tiie  most   import, nit   ol  the  world's  markets,  it  must   not 
be  supposed  that  the  te.i  industiv  in  China  rs  ruined.     .\s  ,i  matter  of  f.ut,  the  area  under 

tny  ajipnci.ible  extent  dining  the  ji.ist  forty  \-ears;  for  the 

irket. 


cultivation  lias  not  diminished  to 


CI 


iinese  grower  li.is  a  vast 


into  the  ■■  biH  k  tea  "  for  Tibet  and   Ri 


inist.ik.ibli 


signs  th.it  the  Chinese  intend  to  make  ,i  bold  bid  for  tl 


and  immense  ipi.intities  of  inferior  tea  are  coiucited 
.Moreo\-er,   .a   tile   present   time,   there  .ire   mi- 
le reco\i'i\-  of  some  of  the 


ground  tliev  h.ivc  lost:  for   tlie  more  enlif^hteiied  .inioiig  them  li,i\e  realised  tli.it   the  tr, 
w.is  lost  owing  to  ndeiior.  and  to  the  West- 


ern  mi 


nd 


sometimes  repulsi\c.  methods  of 
manufacture,  and  also  to  tin-  fait  that. 
generall\-  sjXMkiiig.  hand  labour  must  .it 
last  gi\-e  wa\-  before  macliiiierv.      Th.U  the 


Chin 


lese  are  serious  in  their 


desire  to  1. 


■gam 


their  trade  is  e\-idenced  b\-    tlu'    fai  t    that 


19(6  the  \ 


lcero\'  o 


(  hint 


r. 


.1   <  ommissii 


f  .\ankiiiga|)pointi 


in.    h' 


Ivnghshmaii.  Mr.  I 


le.uled    b\'    an 


\'.dl.  to  eii(|iiire  111 


til 


metliods  and 


mditioiis    of  |<M  cultivation 


lid  maniitacluie  in  India  ;,nd  C,\  Ion 


.\s 


a    whole    the    (    luili 


iiil    is  said    to   be  1, 


productive   with  regard   to   te.i    than   th.il 


.f   oil! 


I'^isiein  !• 


mpile,  .1 


nd  tl 


llie   te.i   districts   IS  eold' 


<d  I. 


I  lunate  ol 
orciiiL'  ; 


1unlii-r.  the  yield  per  ,i<re  i  aiiiioi  rom 
jMic  "Ith  that  obt, lined  bv  the  l-;iiio|ieai, 
pl.intels.  XeMMtheless.  the  ruling  .  I.lsses  111 
China  h.ive  beioine  .il.irmed  at  the  great 
l.ilhiig  oil  ill  1,  \eiiii.'  dill'  to  tlie  dimmutioii 
ol  the  export  ir.ide,  hir  theiv  ,iiv  hea\  \ 
Chinese  tr.iiislt  and  expoii  duties  mi  the 
liiodiK  t.  and  it  is  then  mlentioii  to  see 
what     iini)ro\ed    methods    mI     eiilii\  oion 


and    111. unit  ictiiie 


can   do   to   reston 


this 


I  iiiNisi-:   Mi:iii(iii  or  koiiim,   mi:   i.i-ai- 


2i..':''ii;;:;iv:::;:;;':i;:-;;:-:;;:;;;-'7-^ 

'"'t  '!"■  attc.,,,,.,  o„  ,|„.  nnl  ,  ''     '""■"1'-  «.■„,.,■,„.„„.  ,>  a  ma, 

.■P.n-tm..uofa«no,l,un.and,o„.„..nv      ^  ;,';;;'^^  "' '^-    '-   -"—'1    n,    ,1,. 


iii''liiiil>  and  (  n.stnnis 

l<  T  <i|n-n  1. 1  (jUf-tidn. 

ituatinn  inav  he  wis- 

.1,'  |.aj.,.,  :    -.'.   .      ii,,. 


^^'"■11   »v.'  cxaniint 


.men    ^w  cxaninir   the   iwnvv^.   ,l„ml„.r   ,| 
;;'  -;<■  P"in.la„..„  ..,.  „nd  „,a,  ,dtl,  '   ^      ?  ,  '"i  ,;:;;;";''   '"   \-  --'"Iv  '  — .n„.d  p,.,.  ,.„a,| 

""  )-   '  -n  7-1  II,..  ,..,,  p.,,,.,,'.,,,,,.    .,,';  "'       ;    -  ■:-    '   n,,l,„.,.  „,  AM.,rala>,a.  wh.,  ,,,• 
ai"...nd],.ss,v,...(S'(»;<|l..s.pc.r!,.ad  and     ,    ,  u  r   '      ,''    '^"'«''"'"  "'••  a'""Mn.   ,.,  al„„„ 

■Hid  I-ran.-,.  (()()(S||,  )      t|„.  ,,,„  ^   "  '""')•  l><'nmaik  ((I'.'W  |1,.),  („.n„inv  «M'ni    , 

;;  "-  ■via.nvlv  .nai.  an,>,nn;  ,,;  ^   n",  ^ft^lu^'  ■""^V""""'"^  ''•■'""•'■  "'  "'-'  "^•- 

'''■K^.ss,ansar,.,o„„nonKMV,Mr,l.d   ..;..,,'''■''''•'''' "'"-'"•      '^'iH-onn,,.- 

"■  ""H-  tlK.  ,  o„,pa,.a,n-,.lv  .^al.hv        ;  ^.  '         ;;;'';""-'«  P-Pl-.  I.U,  ,„.  .  a  popnia,.  .no' 

""■  '■'^<'  ".  popular,, V  o,  ,, ,,  „,  F„„|.„    1  u                 '            ,"'"^  '"  ''"'  l"'l'"l''„„n. 
"-■   <"  .•n!v(.-57  11..     Dunn.Miu.  h  ,','''''    "j '^- ""^^  I''-  and  n,  178..,,  had 

"a  has  ..„„,„„„„,  ,.,  ,,„  ,„     ,„.,:„^.,       I  ,1,,''""""""^ '"""""!■"""■ '  —  .,■. 

;::'■":'  ''''■'l'''''''V''ltlu.h..v,.a...  an.  aiw  '!'";■  ^  --^tn,u.n,.   |„„„   „„.  p„„„   „f 
''■'""  "1  liic  tea  IS  laiL'ch-  diir  (,,  tl,             ',     ,■  '.■,■■■;'"■■""'■''' a''-ii"iii  Kn..una>tlhinr 

"■•'■'■""'« " '  ■" '-■.^.; :. '  i.;  ;.:^:';;;:i::';,, ::  :::,;::::*;';:;■,:';; ;;-  -" 

"iio  ni  I  III!,.,.,  i'araf^'nav 
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iiim:si-:  i'aimm.   ri:A 


tr,i.  (ir  iiiatr.  .iiul  tjir  kol.i 
nut ;  :i  (  IomIv  allied  alkaloid 
is  al.-i)  pii'siiit  in  cuiao.  ICx- 
|>iiiincnt  has  >ii(iwn  that  an 
nifnsidn  of  tlif  leaf  fur  ten 
minutes  i-.  ■.ul'fieient  to  e\- 
tiac  t  all  the  \alnal)le  theinr, 
and  a  ioiif^er  jieriod  nieicK 
results  in  an  a(  eiiinulati<in  i.l 
tinnnn  which,  in  e\ce-^.  i> 
well  known  to  >eriiinsl\ 
ini|)ede  dif,'<v>ii(iii. 

\Ne  will  Miiw  turn  our 
.ittentiiin  to  a  consideration 
of  the  |)rincij)al  facts  in  <-on- 
iKMtion  with  tea  cnltiwitionni 
ditfeivnt  parts  of  tiie  world. 
Priority  mnst  naturally  Ik 
fliven  to  an  account  of  the 


CHIXI-SI-:  MI'THODS  OF  CULTIVATIOX  AND  MANUFACTUKl- 


is  till'  case  in  ni'arK'  ,l1I  li 
■onsistni^;  of  from  four  to  li 


inches  of  Ciiinese  agriculture,  the  tea  far 


fjaiden,  tin 
in  a  few  doll, 


'racticalh-  ev(  i  v 


produce  of  whi(  h  >u|>plies  the  wants  of  his  family,  and  tl 
irs  with  whidi  he  pro,  ure>  the  other  necessaries  of  life. 


ms  are  n\ostly  sinal 
cottaf,'er  has  his  own  little  ti 


rplus  brings 


In  the  f;reen-tea  districts  of  Chekiauj,'  picking 


first  croj)  of  leaves  consists  of  the  le.it-huds  ju- 
factnred  from  t 


ommences  about  the  middle  of  .\pril.     Tl 


bv  the  nativ 


lie  lir-i  pickings  is  of  extremelv  delicate  tl 


t  as  they  are  about  to  open,  and  the  tea  niaim- 


a-'  to  be  used  ch 


ivonr,  Ix'iuK  Ik  Id  in  such  high  esteem 


young  buds  is  h.ible  t 


ielly  for  inaknig  i)resents  to  friends.       Tl 


le  plucking  of  tli 


the 


opious 


o  cause  considerable  injury  to  the  i)lants,  but,  under  the  intluei 


lowers  whhh  generallv  fall  about  this  t 


ice  o| 


vigorous,  rajHdly  put  out  fioh  shoots  and  li 


im<-  of  the  year,  the  i>l,ints,  if  young 


ready  for  tl 
tikint 


Two 


le  second  [ 


ilucking.  which  is  tl 


or  three  weeks  later  the  shrubs 


plants   have   again    recovered,  the   third   ,ind    last    L'ath 


le  most  important  of  the  season,  and  as 


soon  as  tl 


inf 


erior  variety  of  ti 


gathering   commences,  itroducing    a 


The  methods  ,ind  app.u.ilu^  emj.loyed  bv  the  (  h 


extremely   simp 
ineffectivi 


\et,    with  the   al 


se  in  the  rn.mutacture  of  their  t 


and  b 


:iri)s,  sh 


.\  lai 

■ds. 


■f   lal 


)om-    ol)t.nn,d)le,  the\-   an 


•  proportion  oi  the  t.'.i  i>  pnp.ued  :n  the  humble  cott 


ind  outiiouse: 


tl 


lose   belonging   to   the  inonasteric 


also  tr<i|uentl\-  used  for  the  sar 


IK' 


bv 

i)f  til 


cas  .11. 
no    meaib 
if  |)easants. 


places  are 
iron. 


if  vcr\ 


and   liinp 


lirmutive  loiistruction.     Tl 


I  he  dr\ing  pans  and  furn: 


purposi,  |),irticnlail\ 


in   th 


allow. 


closeU     resein 


ble    in  shajie  and    si 


circular  p.m-,  made  ol   \-erv   lliii: 


/I-    t 


lia\-e  m  geiienil  u-e  for  the  i)repar,itioii  of  their  rici 


!>•    oidm.irv  cooking    pan-,    which 


th 


( 


brick 


work  fi 


whi 


li<'\   are  built. 


ch  i.s  so  (dustrncted  that  tlie  sloni 


sewral  together,  it 


upwards  for  three  ]i,irt-  of  the  cinumferen.  e.  r,-,ult 
brick  .md  ( ement  ba-in.  the  actual  bottom  of  which 


ping  >ides  of  the  I 


lasni  ,iie  idiitmiii 


.f  tl 


us  arrangement   i-  to  allow  of  th 


f  eas\'  .UK 


1  ti 


mg  in  what  is  pnuticilly  ,i  bro.id.  >hall, 
le  thin  iron  pan.      The  obji 


consists  of  t 


roasting  |)i 


■Ol  e.---. 


l-tunning  beiie.ith  tlx'  uluije  r 


lorough  mi.Miire  ol  the  le,ive>  during  th 


one  end,  and  ,i  rough  chimnev  at  the  other. 


iw   of  ji.ins  is  a  line,  the  lirepla. 


being 


.\fter  the  le,i\c>  have  I 


or  drying-house,  which  m,L\'  in 


leeii   brought   in   from   tin'  iikuitation-.   tl 


■d 


d<'ed  be  th 


e  cottage  itself.     The  tire  is  then  kindled  in  the  fiini.i. 


"'""'   ''■"■  .iniii,i,iil\-  i'.j|(iii:v( 


II  A  '  AK.u  ,^   IS   1,11,  sii(i;i,r>  ,n-  phkin 
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..  ■i£:jA}i\' 


t-^W 


lis 


iki 
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"tlu  I  <|ii.iitirs  until  ,1  >,ilc  i- 

•■rtivtcd.  The  tcis  Ixmnht 
i|'  III  ,1  <li>luit  .,•  thill  ,-,,|i- 
M'Vfil  to  111.  iii(i-,t  « iiinriiicni 
liiwn,  wli.i,  ilii.v  ,iiv  ay  III! 
«i.iil.(|  iiiil  p.K  kid  iiild  1  lust, 

l"l     the    |ii|cl),M   111  llkris. 

Tlir  piii.^t  i>l  all  tia-. 
wliiili  i>  Ir.ist  tiMK  hcd  |)v  ih,. 
Iimii.in  li.iMil  III  its  iii.iiiii- 
1.1'  IMIV,  1,    til..   \'li>;iii    r,,i    ,,| 

<   I'llll  It     I-    |irr|M,r(l    ,A,  1,1- 

-i\'  K    lioiii  tlif  \civ  yniiii;.',',! 
i',i\i  -  of  tlicsliMil)  and  is  ii>,(| 
'iiii'iiMil\-    at    Cliiii.-.c    mai- 
lers, and  so  dtli.  at 


that 


iti'  ail'  lli< 

i\rll     altrr     liio 


Hrd   hoiiiii^;   liiit  jittl,.   I, 


Il- 


ls    iMlliMt. 


tit<l     tiif,'rthii     with    silk 

nl    111    tiny    hiindl.s | 

l.llf,"'  <'lfai'  riAstal  in;  m| 
'  hiiiliiif;  w.iliT  p.inri'il  in. 
h-l)lai  k  riinihtioii.  qnii  kl\- 

I  Minn  till  y  Wri|.  phlikrll. 

scinhhiit;  that  of  thr  liii,-t 

iiid  oil. Mir  hriiiy  •■btaiiicd 

ir  this  |Mir|in,r  the  Iravr- 


P 


TIk'  ti 


imoii^pii  ((((.s.  and  spi'iiiv, 
iiiployfd   to  '^i\v   uii.'ht 


n  pri\i-iitin;;  thr  \isii~  of 


liii,:;tl 


Mr  of  I, 


HM.ritjiii  ,,{  ■■  1,1,1 


1^1   iviitnr\-.     r 


as-ntiii- that  thr  Mark 
It.  thr  dlffiTi-iiiTs  ill  thr 
nianiilartiiir,  and  othns 
tinrt  \',irirljrs  of  thr  Ii-.l 
llnlh-il    ,Llld    thr 


,'rrrji 


>iMiii,i,'  thr  rally  part  ot 
was  travriliiiL'  in  Chin.i 


of  this  III 


Foit 


>srr\ri-  that  thr 


llllr  urlr    thosr    o| 


poll  thr  iiiattri-.  l'"ortiini 


'1  was  ,t;ratilird  to  Imd 
Klrlltilird  as  thr  trilr 
faiird  to  mrrt   with  .i 

alilr  to  rxaniiiir  in  t\u- 


priaf,'o,  piovrd  to  I,,-,  without  rM  r|)ti 


Tea 


■///ill  .iriilis.     I, 


itiiih    ilhii   1,11    I,, I    ,1 


l,S7 


!'■     |1IM\11| 


I   !■  ki.n.  liilh 


""•"'"•'''■'lnll-uv.,v,|vM,|,  ///i„  /;,./.,/.„„,    1,1      1    ,        ""•   '""^    -.nw,„.,|   ,1,,:    !„■   un„|.| 
ali.l  ll,..  ,,,..,„.  ,„.,k  „,  ,M„,,  ,,,„„  ,|„,  ,.„|       ,  ;"  ;  •'  ■'  ^^-'^  l"^'lN  I-'hIi.  ,  ,1  „,  ,|„.  .1,,,,,.  I. 

•■ "  '-'■■'  I--  i.v.i'.iv  ,i„.  .Mn,.;",i,::;r;:;\,:''!;';:..':' "";'  ■" ""  '■ '  !■'""-- -■..  u^u 


tli.il  Kir.ii-i,,,    plant,, lion,   „u  I.I,,,  k  t.,,  I, 

IX'-Ml 


,,  ,      "  ''■'  ■''^""l-'l  ll„.  ,1,,      II,,,.  u,,,. 

"■     M'.i,„v..r.....l„.,nn,  o,  ,nv  viMt"!  . '  n'ln    '""     '  Tt   ''' ""    "'  ""'   """  "•'""  '" 


lilr. 


>|>riimcn>  fur  the  linl., 


"'''■""""■''■■"  ""-l'-"v,Tv,  that   I  |.n„,„,.,l,,  „.,  ,.,■ 


.-(M'""«■">  mr  inc    in Mrnnn     mil    ,1„.  ,l,„,  ,,,         i  ,  , ' m  u  ,i  -n  ,,i 

.■v.Twa.ol.MTVr.i       It   ,,„„.„■     tl,  ,    •  n     inu  ,„    ,|„   ,:;i,r„-lr,i  liilU.  no<liit,,vn,r  what- 

"^<'-M.i .i.Mn';:r:;:,:,:  :;::;jr;.:;  ■;;  ii-rrvr'-r'^     ' -""^ 

•"■'■  '•""'  P""l-"v.l  from  tl„.  .am,.  v,T,..,  •        „  ll        i  'i-l"r,.,«n  ina,  k.t,  a,,- inail,-) 

-V  n,an,,f,t,.„n.    ,  n,  ..n>,a..,a,.,,.'  i,„an„t,..,  n,  ,1,:    .;,;:;;;■  'I',  '   '''"  '  ■""'  ^"■'"  '" '^  "'"'  '' 
I  Ilea  liiilua.  Ill-  1)1,11  k  Ii'.l     .\i    ' 


, F';"i-^.;;:i:;:'^'.^i-;.:;:-;.:rt::,:z:'~ 

«.;...i/-:r-s;™;r;;':;;:i:';;:v-;,;:r:;:;:::-';-X,^^^ 


tion,  tlicii.  sci'i 
that  I.!!!-  )>•. 
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to  .isciTt.tin  whctluT  tlic  iiilorm.itioii  they  ((immuiiicatc  he  true  or  false-."'  It  was  llius  drli- 
niti'ly  provrd  that  the  (litlcrnur-,  in  the  teas  iracliinR  this  countrv  were  not  (iur  to  siJccifK; 
•dittVivniTS  in  thr  tea  phmts,  bnt  wnc  |)io(hiifd  a-  i  ifsuit  of  (hlfiTfn.cs  in  nictliods  of 
mannlai'tniH'. 

TKA    IX    JAPAN 

The  sni-tvss  which  has  attcndi'd  thi-  tiToits  of  Indian  and  Ceylon  phuitcrs  to  oii^t  China 
teas  fioni  sonic  of  tiic  most  important  of  tiic  world's  nKirkcts  is  one  of  the  most  striking  facts 
in  the  history  of  the  tea  trade,  I'p  to  the  imseiit.  however,  the  British  planter  has  made 
•■omparativelv  little  impression  upon  the  volnnie  of  the  Jap.mese  export  trade  in  tea,  .md 
m  the  United  States  and  Canada  the  i)ro(luit  of  Japan  holds  a  position  which  api)ears  to  be 
very  secmv.  while  certain  i;rades  have  earned  a  reputation  which  caraiot  readilv  ije  shaken. 
Within  reciiit  years  considerable  attention  has  been  paid  by  British  j,'rowers  to  the  Japanoe 
tea  mdnstrw  and  >everal  reports  have  been  issued  a>  a  result  of  investif^ations  carried  out 
on  the  spot.  Japanese  teas  ma\-  be  divided  into  four  cla>ses  :  (1)  Hikacha  or  Vencha,  a 
powdered  tea  of  hif,'h  (piality  used  only  on  I'eremonial  occasions  ;  (2)  (Ireen  tea,  subdivided 
mto  (.yokuro  ("pearly  dew"),  and  Scn<lia,  the  latter  bcinj;  inferior  to  C.vokuro  in  ([nality, 
but  constitutinf;  the  bulk  of  the  tea  drunk  by  the  jjeo])!,'  ;  {[i)  Bancha,  consisting  of  the  pre- 
vious year's  leaves  mixed  with  withered  stalk>  and  choppi'd  twigs;  (4)  Oolong  and  Black 
tea.  With  regard  to  the  Blaik  teas  it  i>  interesting  to  note  that  comparatively  little  is 
produced  in  Japan,  since  for  >ome  reason  not  sufficiently  understood,  but  jjrobabiy  due  to 
miperfect  methods,  the  native  leaf  does  n<.t  undergo  the  fermentation  processes  suc'eessfully, 
and  poor  re^idts  gener.iUy  attend  the  efforts  made  to  obtain  a  good  black  tea.  The  Oolong 
varieties  h,L\e  the  colour  and  ap])earaiice  of  bl.ick  tea  but  possess  the  llavour  of  green  tea. 
Jaj)aii  proper  jiroduces  very  little  Oolong,  bnt  huge  quantities  are  .shipped  from  Formosa. 

The  t.MS  most  interesting  to  the  British  planter.  h<iwe\er.  are  tin-  (.yokuro  and  .Senclia 
green  teas,  for  these  .uc  the  grades  exported  to  the  .\mcricaii  continent,  where  green  teas 
ha\e  a  great  hold  upon  the  i)o|)ul,ir  taste.  They  further  form  tlie  bulk  of  tea  consumed  by 
tlu"  Jajjanese  themseUes. 

Ihe  Japanese  te,i-])iaiiter  preft'is  the  lower  slopes  of  the  hills  for  setting  out  his  bushes, 
although,   pro\-iding  that    tlu"  dnun.ige  is   satisfactory,  successful    plantations   can    be    Liid 


■    imi* 


Tea 


out  on  the   k-vul  plains.       TIm.  fam,.  ,, 
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being  oftun  gnnvn  b.-tw,-,.,  th.  t,.  1  '  '       '    '    "''■;■-  '."'i'^'    "'""-•'"■^  -'1    1''""'^ 

placed  .bov..  the  te,u      The  b,Hh...  ,nv  u.nHv      iu  I,  ''i     V\"'"  "','""  ""  """"'■^ 

"ut  in  the  l-j,  gardens  th,.-  f,v,,uen.lv  att        ,:  ,       Vj''  ' ^  "  'f  f'T  ""''•  '■'■'' 

tl.at  a  large  part  of  the  ..--a  i,      ,l>n-  Hed  un  1  -r     ml     ,    ',"'     ■'"'''■  '"  ""  '  "  '''^''■"■'  '^ 

arranged    to    support     l,„n/.,al  ti    nut,    aUo    ,„'"""'''' ~  ■"'■;'■'  "I- at  nU.TVal,  and 
P>--l.ed    the    n.a,ln,g   a^.d    p,„,s    a"     uU  \  "  ,"";'""'■      ""'•  ""■.   ""''  ''^   '"-'• 

In- the  Japane,e.  and  it  IS   -  ,vvn  ex  |„    v       t  >had,-gr..     ,  t.a  n  highiv  vah,,.! 

at  the  end  of  the  third  o;-^,  ^    T:        C  U^  '  -'"^T"'\      '""  '^'"^    "^  ^"^^  '"■^'- 

«^'-thyear.  Th 'dnurv  i,,,.  of,,:  ^   ,,;/;;:,;;;-':■ '  '--'"■  -'^'■•"  -^  the 

two  crop,  in  thevev.  one.n   Uav    n,d  tin-       , '    '  '"  ^  ""V"  '  ;' -^ '' '' -      I  h.av  are,  a>  a  rnlr. 

pruned  after  tlu-  hrM  erop.  and  agan,  dunng  ,h,.  wnH,  I  '"""■      ""'  '""'"^  '^'^ 

In  tile  nianula-tnr  ■  of  the  t<Ms  it  is  jiui'rf^tin.r  t,,  t,   ,     ,i     .         , 


being  carried    oa;  by    iund,  the    popular  b.^hrf    b. 


nachinerv   the   dehcate     aronu    p.odncd   bv   .l^.     ^  ■       1     ,  ,    '        '   '    '   " p     "■'"' 

.rodnctioa  of  teas  dctnie.l  for  th  ■  export  t,    d,      ,  ,  v  ^  '"  '~       ^'"''    ""' 

Kind  labour.  '  '  '  '    '"•  "' ^■■•'■"'■>v  ha,  .-ntnely  >uppl,uUed 

The  preparation  of  the  Icaw,  brgnis  a,  s,„,ii    ,,  •>  ,    ,|.',.    ,(,,■,■  i  ■  .  •       , 

x.ncha.  u-lnch  forms  the  bulk  of  th^  tea  con,    nl'nu     •,",•;";:.,::':'  '''  "':i"^";'^ 
:hat  of  steaming.     The  steam  i,  aNouvd  to  ut  on  the  I,-  a^       f    ■'  "  .      '      ■  ^  ^^       '''"'  '"  '"' 


A    K.WOAM    Stl'i:i(INTl£.\Dl.VG    THE    1'I.lCKINa, 


im 
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IdlliAv,-.  Tlif  wcirkni.iii  rn>t  mih-.h^  llir  -uil.ic v  n|  ih,-  ii.ijm  r  liniii;,'  of  tlir  lirin,!,'  tr.iv  with  rice 
|>;i>lc,  wliicli.  wlicii  (liv,  .iIIokI-  ,1  li.iid  pi.li^lird  -uil.i.v.  A  .-mail  (|ii,inlitv  nl  llir  >tcMHiril 
leal  is  Mifii  jKiiiu'd  iiitn  thr  ti,i\'.  wliirii  tlir  xMnkiiiiii  tinii-  M\ri-  n'|)iMtc(ll\-  until  the  <(l!,'rs  nl 
the  lca\c>  l)ij,'iii  t(i  mil  a-  a  irMilt  ol  tlir  lual  and  inr(  liaiii<  al  friction.     Tin'  wnrknian  then 

\Miik,  th,.  I, at  into  halls. 
«hii  h  hr  hirak>  and  auaill 
uork>  u|).  fxtractint;,  nicaii- 
uhilf.  thr   -talk-,  di  icd    Iraf, 

I  and  otliri  ii..|)uritii-.  As 
thr     Inin,!.;     |)riij,'rf>M-s.     the 

llr-h  f^'li-cn  rololir  of  tile 
IraVT-  f;iadiially  i  han,i,'c's  to 
an     ojivr     hidwn.     and     the 

II  fraf,'iaiit  odour  of  the  tea 
bccoinc-  JHTcrptihlc.  Thr 
mass  gradually  shrinks  in 
>i/r  as  th  •  moisture  cxapo- 
ratcs.  and  when  liiialh'  |)i(i- 
nollU'.d       to       he       diy     -the 

whole  operation  of  liriii.t; 
lasts  ahoiit  three  hours  - 
it  is  seen  that  eadi  leaf  is 
separatelv  twisted  and  r  illed. 
The  tea  is  tiien  spread  out 
on  paper-lined  trays  similar 
to  those  used  for  liriiit;. 
ar.d  left  until  Mie  leaves 
become  quite  hrillle.  If 
destined  foi-  honu'  consumii- 
tioii  the  leaves  are  sifted 
with  hamlxjo  hand  siexcs 
of  three  oi-  four  decrees  of 
lineiiess,  and  any  impurities 
remainiiij,'  are  remoxed  1)\- 
hand  ;  if  for  export,  the 
^iltini,'  i-  not  carried  out. 
hut  the  tea  is  immediatels' 
|iaeked  in  cases  made  of 
thick  cartiidi,'e  jia|)er  and 
des|)atched  to  the  wholesale 
mer(  hant. 

The  methods  of   cultiva- 
tion and  ])rocesses  of  manu- 


()f  dyokuro  anil   Ilikaclia   teas     the   li 


from  tl 


lose  described  al)o\e   for  the   bulk  of   the  U 


nest   (pialities     are   said    to   ditf,-r   i 


facture   ad(>])ted  in  the 


11    seNeral 


case 
respects 


arc  not  jierfectly  kiiuwi 


I  r,ii-ed  m  Japan;    but  the  actual  details 


TEA  IX  ci:vr,()x 


The  story  of  the  rise  of  the  tea  indiistrv  in  ( 


hist( 


)ry  of   planting.      Lp  to  the   middle  of    the  "last    cent 


eylon  is  one  of  the  most  interesting  in   th 


iry,    coffee    had    been    the    most 


K.fl. ',/.•,.,,(  ■ 


ri.\    I'l.ANi 


«^^- 


Tea 


IHI 


important  .,f  tl„-  |-:u,„|H,,n  ,  ultivatm,,.,  l,„t  „,  ,1,,.  „„„.   .  ;,,,,;,,„  „,„  ■   I    I 

Its  r.iva«rs  in  tl.r  ,o.l,v  plantation.  „f  ,1„.  ,.l  „„|     .,„,    ,,/  ,  ""''  ""■'-  """""""" 

<■-•-'   'l-t.l„.    indn.t,v  wa.  ,lo.,n„.,l.       Hh  i.  !     ,  1 "i'";"^' '^^  '' "  v,,,.,,.,. 

and    di>tiv,,    o.rasi.inM    hv  thi>    .   ,l,nutv   uiil    1,      ,    ,  "'--■" ''I' -|'"a.l    c  o„-,tri  nation. 

-"•■'■■  -'>1  n.vd  t...  no  mon.tlun  n  Id       ,    .     ',    ""'    '"  '"    '  "^   ■'""'••    '''"''"^'  -"' 

'''""  'l-n.  tli-  planters  wtl,  ,  „n  n    n  ,|       '  ;,     '     '"  "'""■  "'  .''"■  ''-'''  "'"'  ''  ''"'  '"'" 

''-"v,.,v   „f   ,„;„.,.    ,,o,KMntal.       to  \""'"  "'^^   "nn.ualltl,,.,,  ,,„.„„„„„,„„. 

H..M,,o...nro,.tnn,s„i,,t,.;J:,,::,''';,;j:;;;::^^::^^^  i...,, 


and  otln'i-  criii)-,   uitliiiiit   ai 


!>■  yirat    ni.  a,-nir    of 


niiiiii-,  (Ml  ,H 


""■""""■' ••'"•■'-■™-"-:i-^':"/:i';.ru:;\;;:r,,: ::;;::: 


lani])  clniiatc  ol  man\- 


nmv  crop  ;  moicowr   the  liard 


parts  of  th,'  island 


was  pn-cnnnrntly  snitccl  to  tlir  i  nlti\atioii  ,,f  tl, 


till 


It  h 


)p('s  of  the  planters  and 


incss   of  tlif    tia-plant  when  nmiparrd  wit! 


Dntc: 


IS  been  trcqncntly  statrd  that  t 


rncoiiraj^'cd  tlnni  in  tlirir 


I    lotl 


VI-  soon   raised 


lli\\   eltdits 


1,  who  oeeupied  thi>  island  before  tl 


ea  W.I-,  fDiiiid  to  be  alieadv  e.\i>t 


iiif,'  in  Ci-xlipii  b\-  111 


'eallv  ^.itisfaetor 
(evil 


y  eonlirniation,      .\  \-,.i\- 


le advent  of  tlu    liriii-li:  but  tins  statement  lack: 


an\' 


II  as  early  as  1839:  but  the  Hist 


siiMN  ainouii-  lit   tea  was  originally  planted  mit  in 


M<ssrs.  Kcir,    Diindas  Ov  C 


regular  olantat 


aires,  an 


d   i, 


o.  started  t( 


raise  tea   at  \'ooleond 


not  openi'd  out  until  KS<S7,  wl 


r  some    few   years   the   in(histr\-    luadi 


nra.      I  hi'  area  was  abmit  tiii 


leres  \\<.re  under  tea.  whieli  t 
liad    siowii    to   ;iS().(HH) 
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stationary,  ;iiul  it  is  the  npiiijoii  of  tliosi'  best  al>lc  to  jiulKf  that,  tor  thr  prcsriit  at  aiiv 
ratf,  tiir  '.growth  of  the  tiM  industry  has  rcachnl  its  uj)|icr  hinit. 

Till'  avcrai,'f  si/r  of  ,in  otatc  in  Ceylon  is  ai)out  !<(((>  acirs.  As  ui  ^o  inanv  indnstrir- 
in  all  ])arts  of  the  world,  tluic  has  been  a  tendency  of  late  yiars  to  ;>MdU|)  >everal  estates  under 
one  workin;;  r,talf  to  effect  "ciinoniies  in  workinj;  and  tuanaj,'i'nient  expenses,  hut,  ne\ertlu'le->. 
!)>■  tar  the  gre.itest  proi)ortion  if  estatis  .ire  small, and  in  the  hands  of  the  lunopean  plaiitei-, 
resident  on  the  estates  tliemsel\-es.  In  a  \ery  lai>,'e  number  of  cases.  i)erliai)s  in  the  majoiits', 
tile  estates  are  owned  li\'  cimipanies  .md  the  pi, inters  are  >ei\-,ints  of  the  coni|)an\'.  and  not  the 
actual  owners  of  the  ot.ites.  as  was  more  often  the  c.ise  ill  former  \-ears. 

The  enormous  labour  supply  necessary  for  the  ("t-ylon  pl.uitations  is  recruited  principilK 
from  among  the  T.imils  of  Southern  India,  who  lia\e  ])ro\-ed  them~el\'es  to  be.  on  the  whole. 
\-ery  satisf.utory  labourers.  The  pe(ii)le  men.  wcjiiien.  .uul  children  ,ire  lei  ruited  from 
their  \ill.if,'e>  by  their  future  o\-erseers,  who  are  locally  known  as  "■  Kaufianies,"  and  while  tiie 
m.ijorit\-  retuiii  to  their  homes  with  accumulated  savinf,'s.  some  elect  to  settle  down  in  ('e\l(]ii 
foi- life.      Tlh- a])pio\imate  number  c)f  coolies  einployi'd  is  about  4(K).(MK). 

Hy  t.ir  tlie  gre.iter  part  of  Ceylon  tc.i  is  exported  to  the  Cnited  Kingdom.  Next  t.> 
1-aiglaiid.  the  most  im[iortant  customer  is  .\iistralia.  followed  by  Russia  and  .\meric,i.  At  the 
present  time  sjiecial  attention  is  being  p.iid  to  the  production  of  green  teas,  the  obji'ct  in  \  ,eu 
being  to  loster  tile  American  market.  Ihe  tot.il  exports  from  Ce\'loi  in  1905  wiiv 
aiijiroxiuLitelN-  I(t(I.(KK),(KH)  ll)>. 

TEA    I\    IXDI.v 

The  lirst  practical  suggestion  for  the  establishm.  it  of  tea  j)lantations  in  India  w.i- 
made  ill  178S  by  Sir  Jo.seph  inks  to  the  Mast  India  Company  ;  but  his  suggestion- 
were    not   ai'ted    upon    until    1X13,    when   cxiierimeiital    plantations    wen'    l.iid    out    in    the 
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ilic  nii)>t  icli,  lilc  kmdkIs  It  uiiiilil  .i|>|(i.ii  til. it  till-  tiM  pi, lilt  u.i>  •indiiiid  itit  >  Nat   ' 

,il)()iit   lf<fl(>,  Imni  that   '■  c  liailM|,'-iii>ii»r  of  tlic    lnitaiii'al  wntlil"    -U  Thi'  mii.,t  imiini  i 

,iiit  fait  w.is  that  tlir  plants  tlimii>li((l  in  th<ir  n<  \v  lioiiic.  Tia-n.  ..vinj,'  as  a  dctiiiiti 
mdiistiy,  liDwcMT.  \va-<  ii<it  Miiiiii>ly  iiiKlirtaUni  until  almiit  a  iiuartci  "f  a  riiitun 
later.  It  will  l>f  irmtiiilx  led  th.il  till-  distiiKlion  nl  tlir  (  ollc.'  pl.int.itiiins  by  a  fiiiiKiMil 
dJM'.iM'  \\.i>  oxnti.illy  the  (aiisf  of  the  i\i-.ti'iiic  nl  tlir  iiuw  >plindiil  (  lylmi  ti.i  mdustiv, 
.md  it  was  picdsily  tlif  s.imr  ini-fin  iiiin-  wimli  in  IS77-7S  lui  o^ii.itc.  '.ital  pl.mtii- 
vikiiij;  ,1  iifw  liild  for  tin- itntstmciit  of  tlitir  (.ipit.il.  Wluii  it  Iwi  amc  t\  idciit  that  tofir, 
w.is  doomed  a>  .1  ( iilti\-.it:oii  of  lli>.t-e|.i>-<  im|)oi  t.nn  i\  .Mr.  (now  Sir)  J.  I..  Unlett  tx'ciine 
ronxiiKi'd  th.it.  with      lit.ilile   pl.inl>.    le.i    wniild  pro\i'  the   s.ih.itioii  of  the  i>l, inters.       Th. 


\vi:i(;r,iNi,  T' 


HAVs  riiTKisr,  in  ri:Yi.oN 


matter  w.is  broilj,'lit  before  the  I.owei  Tiit,'ela  I'lanters"  Association,  and  'he  (lOVernmeiit 
being  asked  to  roiuler  assistance,  free  freight  on  seed  imported  from  India  w  's  ottered  to  th. 
colonists.  The  latter  formed  a  sNiidii  ,Ue  to  defray  e\pen;,es,and  seed  from  Calcutt  i  was  landed 
ill  Natal  in  March,  1877,  and  iiirnedi.itely  i)lanted  out  in  nurseries.  L'ufortunati'ly,  about  the 
time  the  seedlings  were  planted  out  a  severe  drought  visited  the  coiintr\-,and  out  of  4,00  plants 
successfully  raised  from  the  sied  only  1,20()  survi\ed.  The  seriousness  of  this  set  back  ivas  in- 
creased by  the  fact  tliattl  ■  surviving  plants  would  require  three  or  four  ye.irs  before  they  voukl 
yield  any  seed  for  nursery  purposes,  and  it  was  not  until  1880  that  seed  w.is  gathered  from 
them,  the  (piantity  obtained  being  barely  sulticient  to  pl.mt  li\-e  acres.  In  the  following  ye.ir, 
however,  the  planters  returned  to  their  task  with  Midiiiiinislied  deterinination,  and,  in  ~pite 
of  many  subse  lUein  discouragi'incr.ts,  the  acreage  gradually  increased  until  at  the  present 
time  it  extends  to  o\er  4,(KKJ  a<ies.  The  greater  part  of  this  area  is  in  the  Lower  Tugel.i 
Division  of  the  country  of  \'icti  ria.  and  tea  is  also  grown  to  a  small  extent  in  the  .Mexandr.i 
Division. 

The  most  i)roductive  tea  gardens  are  at  an  elevation  of  about  1.0(X)  feet,  tin- land  at  thi- 
altitude  being  generally  of  .tii  undulaltng  character,  well  watered,  and  tlic  climate  suiiirienti-. 
humid  to  encourage  leaf-production.      The  plucking  season  commences  in  September  and  last> 


until    June   of  tlu'  following  year,  during  which  period  each  busi 
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A  uiiiiisc  M.\(  him:  at  wokk 

rncliMibt(ill\-  til.'  most  liopcfiil  outlook  (or  tli.'  N.it.il  ti.i  iiuliistiy  lies  in  raptiirin«  tlic 
South  Afncaii  m:uk<'t ;  for.  wliilu  the  annual  import  of  tea  into  Soutii  Africa  is  considfrablv 
over  8,(KK).(XKMbs,.  tiicamnial  inoiluction  of  tiic  '.  •n„„„ii,v  i,,  \,itai  dois  not  cmvccI  move 
than  2,(K)(),()(H>  lbs.  In  ordrr  to  satisfy  the  lo.al  .  niand  it  would  be  ntMvssary  to  incrcasu 
the  present  acn-af,'c  thrri'-folil,  /.,•..  to  al)o;il    1;{.()(M»  aires. 

TEA    IX    TH1-:   C.vrCASUS 

I'or  several  years  p.ist  serious  efforts  hiive  ixvn  made  bv  the  Russian  (lovernnient 
and  by  private  indivi<hials  to  e>iai)lish  a  tea  Midu-trv  in  tiie' n.'iKJibourliood  of  Hatoum. 
in  the  Caucasus.  Tlie  Im|)erial  i)lantations  are  situated  at  ("hackra.  and  liave  an  area 
of  about  4(X)  acre^.  aiid  ni  hX,6  tlie  te.i  |)repan(l  Irom  a  plucking  of  102  acres  reached 
a  total  of  21. m)  lbs.  I  he  I>„p,„t  phmtatioiis.  wiucli  are  owned  bv  a  private  hrm,  are  somewhat 
smaller  m  area,  an.l  are  situat.'d  at  (hackra.  Salibauri,  and  Ka|)r-.inm.  L"p  to  the  present, 
however,  comparatively  little  pro-re>s  has  been  made  in  the  induMrv.  the  labour  .niestion 
being  one  o*  preal  dillicultv. 

othi:r  ti:a-(;ro\\ix(;  couxtriks 

A  small  tea  industry  also  e.\ists  in  Jamaica.  In  18(i8  an  acre  of  laud  w:.s  plant.'d  with  tea 
by  tile  (.overnment,  and,  as  the  experiment  met  with  some  con.siderabl<>  success,  the  area  was 
later  increased.  In  1887  there  was  one  jjrivate  tea-garden  in  the  island  at  Portland  Gap, 
about  twelve  miles  from   Kingston,  with  twehe  acres  under  cultivation.     Nine  years  later 
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<es.    Tile    younK  jilants    are 
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at  which  time  they  are  send- 
ing out  abundance  of  young 
leaf-shoots,    known     as    tlu. 
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'■  thisli."  l-rom  this  time  onwMids  tin'  iiickiii)^  i)r  i)lu<'kiiif;  is  cinicil  out  at  ri-fjular  inter- 
vals, anil,  til  indiii'i'  tlir  lonnatinn  of  ahundaiil  tlu>lii-s,  tlu'  hiislu's  aiv  prinu'd  from  time  to 
timi',  a  })ron'Ss  whiili  also  k('i'|)^  the  fjrowth  of  the  plant  within  bounds  to  allow  of  the  plui'k- 
ing  being  conveniently  performed.  In  the  rolder  climates  of  China  and  Japan,  the  flushing 
ceases  in  the  winter;  but  in  Ceylon  it  goes  on  all  the  year  round. 

In  CeyloTi  the  tlush  is  ready  for  picking  every  ten  or  tuehe  days.  The  process  consists  in 
plucking  the  young  shoots,  to  include  the  third  or  fourth  leaf  from  the  bud,  and  upon  the 
si/e  of  the  leaf  depends  the  quality  of  the  tea  manufacture.  Thus,  plucking  is  designated 
as  "tine"  when  the  bud  at  tne  toj)  of  the  shoot  and  the  two  young  leaves  just  below  it  are 
taken,  "medium"  when  the  bud  and  three,  "coarse"  when  the  bud  and  four  lea\es  are 
taken.  From  the  "  fme  "  plucking  the  tea  known  as  "  pekoes  "  are  made,  "  tlowerv  pekoe  " 
being  derived  fmin  the  youngest  leaf,  "  or.uige  pekoe  "  from  the  ne.\t  youngest,  and  "  pekoe  " 
from  tin-  third  leaf  :  "  souchongs  "  and  "  congous  "  are  pre])ared  from  the  larger  leaves. 
I'ekoe-souchoug.as  the  name  indicates,  is  intermedi.ite  in  ipiality  between  i)ekoe  and  souchong. 

The  Hush  is  gathered  by  the  women  into  baskets  and  when  the  latter  are  full  they  are 
taken  to  the  factory  to  be  weighed.  The  leaf  is  carried  to  the  upper  floor  of  the  factory, 
where  it  is  thinly  spread  out  on  light  opm-work  shehes  of  canvas,  or  on  wire-meshed  tray.> 
placed  one  above  the  other,  in  order  that  the  drying  or  "withering"  of  the  leaf  may  take 
|)lace.  In  good  We  ther  the  correct  degree  of  tlaccidity  is  reached  in  seventeen  or  eighteen 
hours;  but  if  the  Weather  is  damj),  artificial  heat  is  emploved.  The  withered  leaf  is 
then  collected  from   the  travs  and  thrown  down  through  shoots  into  the  rolling  machines, 
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loU 


mm 
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i'EKMi:NriN(.  Tin;  lkaf 

wliicli  an'  generally  situated  on  tiie  ground  tloor.  The  objeet  of  the  rolling  process  is, 
firstly,  to  bruise  the  leaves  so  as  to  allow  the  leaf  juices  to  become  mixed,  and,  secondly,  to 
impart  a  twist  or  curl  to  the  leaf.  The  rolling  maciiines  consist  essentially  of  a  table  with 
a  central  depression  to  hold  the  leaf  and  a  hopper  abow  it,  the  two  moving  one  over  the  other 
with  an  eccentric  motion.  Any  required  degri'c  of  pressure  can  be  put  upon  the  mass  of  leaf 
that  is  bemg  rolled,  and  at  the  end  of  about  an  hour  the  door  in  the  bottom  of  the  machine 
opeMis  and  the  roll  falls  out,  tiie  twisted  leaves,  which  have  become  .somewhat  yellowish,  clinging 
together  in  masses  which  are  broken  up  in  a  machine  known  as  a  "  roll  breaker  "  ;  a  "  sifter," 
which  separates  the  coarser  leaf  from  tlie  liner,  is  usually  attached  to  the  breaker.  The  next 
process,  the  fermentation  process,  is  one  of  the  most  important  in  tea  manufacture;  for  on  its 
efiicient  accomplislmieiit  depends  to  a  large  extent  the  quality  and  cliaracter  of  tlie  tea.  Fur- 
ther, the  omission  after  this  stage  in  the  manufacture  results  in  tlie  formation  of  "  green  " 
teas,  which  formerly  enjoyed  great  popularity.  In  the  preparation  of  black  teas,  then, 
the  rolled  leaf  is  piled  in  drawers  one  above  llie  other  or  on  mats,  and  then  left  to 
ferment  or  oxidise,  air  being  allowed  free  access.  Tlie  process  occupies  a  varying  length 
of  time  according  to  the  particular  garden  and  the  condition  of  the  weatiier.  During 
tiie  fermentation  the  leaf  emits  a  peculiar  odour  and  ciianges  colour,  and  after  about 
two  hours,  when  the  right  degree  of  copper-brown  colour  has  been  attained,  the  leaf  is  "  fired  " 
in  the  drying  machines,  the  heat  arresting  all  further  fermentation.  In  many  factories  the 
leaf  is  re-rolled  previous  to  tiring.     Besides  the  checking  of  the  fermentation,  the  object  of  the 


Tea 


tiring  jiiocoss  is  to  rcin.)\(.  all  the 
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constituents,  upon  whi.-h  tlu.^-ahi;:  „f  ,  ,    m  n  ,     T'""^  'l"  ""  '■^^'■"""'  '"'  -'''  ""'- 

effected  by  one  or  more  of  „,anv  J^'^iinr!^^-         "  ""        '''"''  '•■•"'""^-     T'' 

hot    dry  air   through    th..   damp    f,,n.,„te<  ' 

•'^«1  type  of  maclune  is  the    ■•Siro.r,,-       !  iu^ .:r"   \'  "    "''^'  ^""'   '"■''"'■•     ^  ,o„„   ,.„„• 


I'  firing  is 
1  i-urri'iit  of 


"■I"iie>.  all  .,1  uhi.  h  art  i,v  pas>in 
■•It  until    it  is    (lr\-  and    hrifti,.       »  ■ 

-■^'  ^-  '^  ^'■^•.>  -en  to  ■the:r;;^';::,;:'  i^L^vr::  r  - •'  ''■"'----". 

sisting  of  a  series  of  moving  si,.^•,s  .,f  d  If  r ent    iV  ^f  ■','"""  K'-^-l">  i)y  a  rnaeh,,,,.  ..„„. 

^  Flowen-  Orange  PeUe.  (Jauge  Pek.:"a:  "l^^x  "I't,  ^  h;""""^  ^!^'i"f  -'  ''-'l 
Tllelirst  mentioned  is  the  least  eoaiNr  ,nd  lin,.  .  ,  ,  '""'•'"  '^""^" ''^  -  unl.rok..n  teas." 
sift    through  the  meshes   is  transfe  to  "  „  ?'•  '"'[""■,:—'■  "- wl.ieh  does  not 

s.fU.d,  the  products  i,eii,g  knoun  as  Hn.l  „  '  "  ..'C'';?' ' '     ^"'  ^l'"^""  "P  -'1  •'«- 

whieh  amimulates  during  the,,.  nn,r,..M.s  i-  1-    J  '' 

shipped  as  -dust"  and^-fanij;.;;''  "  '"'^'  ^'■''■""■""  ""^"  "'" 

The  processes  in  the  manufa<tuiv  of  gnvn  tea  i„   l,„l,  ,        i  ,■     , 
respects  to  those  empl.nvdfo,  |,|ark  t,. ,      T      /  '     '■■'""  '"''  '^""''^"-  '"  ■'— t 

names  ditY..n.nt  from  tlu.se  applied  to  bl'ul       .     h!""  ^''^'''''V'-^'''''''^  "">"  'he  sifting  ,v,v,ve 
quality  being  Young  Hvson  '    Iv  on  X  ,v  ;      v'"'"''''''  '""'T  '"  '''•^""^'"'^'  •"'''■'■  "^ 

then    packed  into  lead-lined   clLt"    .L^va^l^il    n  '"'"T^"''  ^""'  "-'■     ^-l-  "-  - 
transported    to   the    ,,uav  at  (\,lon  bo     "    .ut  n        "''  "^  "'"  ^'""''"  '"^  ^^^'"•■■^•'  ^">'l 

England.  '      ''""""""•   < -'l' utta,  o,   (  hutagong.    whence    ,t    ,-,    shipj.ed    to 


'■  -.  etc.     The  tea  dust 
hetter  (jiialities.  and  is 


BKICK  THA 

A  most  interesting  \ariet\-  of  tei  k  th  .i  .  . 

Russia,  and  known  t  -  HnXV"  Te,:';: '"'"■'•■  T^  '"  ''"'''"^  ^""1  —  i''"t^  "f 
and  coarse  teas  which,  wit  ^^.e  ^mall  t  '  ^t'V""'  "  '"'"''  ''"''"'''■''  ^'^  ^■'■'-  ''"•"P 
<  ■-•ntie  of  the  industrv  is  at  S.  ichu  '     i      ' V  r^'"  ^'""P''-^^'''  '■""  ''!'"  !<-     The  chi.  f 

Tibetans  annuallv  impo,^     1,  o       ,   .!:  ^     IT  "l'  '^  '""  '"-"  ^•^"■-'^"'l  ''-^  ''- 

\'ery  little  care  iJ  e.xc.r  ised  in  tl le  ,,lu  k  1  n,  -n'""'    "'■"'■■  '"  ""'''>'  ■"""""  I'"""<1^- 

obtain  a  good  weight  of  tl  V  r  1/    wu    I'  it  r"        "  '""'"  "''J'"  "^  ^'"'  <"'»'-'*<"■  '^  to 
or  seven  leaves  are  rough Iv  st n   ,,"  fi    '     i'  "     "       '  "'  ""''"'''■■  '''"^  ''•■'"■"  ^''"  '"-^t  six 

to  U  length  of  perhaps  U  ^  v  '  i     ^   v'!;!."  d'?  "  "7"  ^■""'"^'  ''"'  '■^'^^•-  '""  ^-«- 

<^r  regular  fermentation  pro-  '       '''"^  ^'■'""  *'"■  P'^^"*'     '^^^'■'■^'  >^  ""  "-itlu'ring 

<-ess  ;    the  twigs   and  iea\-es 
are  at  once  heated   in   thin 
iron  pans  for  a  few  minutes, 
and  then  tied  up  into  bun- 
dles  and    sacks    and    taken 
away   to   the  factories  or 
■'hongs."  where  the  material 
is  piled  in  heaps  and  allowid 
to   ferment.     After    bei-ig 
dried  in  the  sun.  the  tea  is 
-sorted   into  grades,  when  it 
IS   steamed   and   linally 
pressed  into  a  shallow  brick- 
shaped  mould  by  means  of  a 
lieavy  rammer  ;    it    is  often 
necessary  to  mi.x  the  ciKjpped 
twigs  with  a  paste  made  from 
glutinous    rice    in    order    to 
niake    them   adhesive       In 

.1.11IISI\C.  in  SIITI.NO    THE    TE.\    WITH    SIEVES 


•  -  iif^'waifarMutipris.  r.' 


SI^^Ct^^^ESI 
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tl.m'   or  f,M,r(l,>y>  th,.  i.nrk>  luxv  I,.,,,,,,,.  .|„i,,.  i,,,,,!.  .,,,.1,  alt.r  hv^K  sl.imi...d  with   tlu- 
niak.T..  iKiin..  „r  (l.v,,-,..  an-  «ia|.|.,,l  ,„  papn  an.l  ina.l,.  mt,.  Mnm^  parkagrs  l,,r  transport  U> 

Lar^c  <|uamiti.->-  ->„in,-  2n.(HK)  t.m>  p.r  annuii,  ,,f  a  l.r„k  tea  arr  made  at  Hankow  and 
tlic  same  town  al.o  mannla.  imt,  ■•  Tal.lrt  Tea,"  l.otl.  for  th..  Kn.sian  market.  The  bricks 
are  vryditleient  fr.m,  the  T.h.tan  artirl,.,  for  thev  are  mannfartMr.d  from  tea  dnst  of  ...mkI 
<inahty  tlw  dnst  bviuf;  either  p,nTha>ed  a>  sneh  \a  the  fa.torie>  (whiei,  are  nnder  Knssian 
.(.ntrol),  or  els.-  tea  is  IxmikIu  and  Kroimd  to  powder  hv  nia.innerv.  The  t,a  dnst  is  .arefnllv 
sifted  into  f^rades  and  steamed  f,.r  a  few  niinntes.  aft,-r  wlii,i,  it  i>  ,ast  into  hrieks  in 
separate  moulds,  l,v  liydranh,-  pressure.     Th,-  hriek>  are  allow.-d  to  ,h  v  in  the  moulds  for  two 


(■<ii)i,ii:>  I  AUKviM,   HKirK  ti:a   ri)  timet 


or  three  weeks,  when  the\-  ,ire 
lirepaied  from  the  liner  grades 


pa(  ked  in  bambo,)  baskets  lor  trans|)ort. 
of  tea  destined  for  ICnropean   I'iussia. 


Th,>  Tablet  'I 


ea  is 


OTHKR 


(<  Tir 


TE.VS" 

OIK-  of  the  most  important  economic 
principall\-   from    the  lea\-es    of    //<-.v 


The  famous   I'.uagnay  Tea.  or  Verb.i  de   Maie.  i 
products    of    South    America.       The    tea     is    deri\v( 

P^m,g,u,na,sis.  altho„sh  an  iinv>tigati.,n  carric-d  out  at  Kew  a  few  vears  since  showed  that 
se%eial  xarieties  of  this  spe.ies  were  concerned  m  the  pro(hiet,  and  that  it  was  probable  that 

toI.?'t.''r  \;'""'^''?'"?'''''"''""'''''^'^^'"''''''''"f^'''''^'^'-  I^urthcr,  there  wascvidcnce 
to  show  that,  m  addition,  the  k.nes  of  Sywp/.Hos  lanccolata  and  F.lacodcndron  quadra,w,dattm, 
plants  belongniK  to  quite  different  families,  were  also  used  for  the  same  purpose' 

«V  tar  the  greater  bulk  of  mate,  however,  i>  prepared  from  Ilex  para^iumcsis.       The 
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plant  isasl,iul)l.,.l,MiKiiiKt..thcn,ilinal,,i,|,.r    l,/;„/„/,,„,. ,  •  (II,  lu  .        i    .        ,, 

al.out    four   or  hvo   inWus  lon^,  u.th   ...ra,  ,  /  '     n,lv),  ,,,,,1  lu,,,,  „v.,l  l,.,.-., 

from   tl,r   latter  rountrv  to  vario,,.  put'  oh  1"    l''"''l    "al,.  an-  a„„uallv  report,.! 

j,.^__^^^^^  pan.  olthr  ,n:„n„nt.   Mnail   quant,,,,,  an- al-o  srut  V: 

wood  ,i,vuut..:,lt;:t,:;;''r,; :;;''';;:;;;, 'r  "■— > 


TKANSl'OliT    OF    Tl-A    IN    CKVI.ON 


alli',-  twin's. 


. ud.  .mils.      1  lu-  p,„,lu..t  IS  thci.  ,vady  for  parkn.^  m  skius  aud  l.-athrr  .,a^>.     Th,.„.  ,,-,.  .  ,„1 
.  I  .     uvo  pruinpal  ,Mad.>  of  mate  n.  ,l,c.  South  Amenrau  ,„ark,t.  v  aa-(„v  '   wh,.-,', 

.0  half-expanded  leaf-buds  :   Caa-Miri.  the  .nuoasted  leaf  f,o,„  wlueh  ,  ,p     Ve  us      v 

be,    n-Tioved  :    and  (  aa-tiuaza,  or  V.-rha  de  Palos  of  the  Spa,uard.  u  „.  h  ,s  p         ,v      Z 
he  roasted  leaves  together  with  the  leaf  >talks  aud  snia"  '  *     ' 

for  dimkiiiK  I'V  putting  a  small , 
or  boinhillci,  with  a 
boiling  water  poined  in  tlie  mat., 

t\^:  i  ^ ';"'  '"'  T-  ^'"'■"■^^'^'^■-  ^l'8''"V  •"■-'>^'t,e  odoar,  au.l  a  .on.ewhat  buter  ta^te.     It 
^.^  leheslung.  a,u!  ,s  a  valuable  restorative,  e.pe,  lalK  aUe,  ,„.at  plu-sual  exertion   wlule 
a  also  possesses  n„lH  ,l,„n.,i,-  ,,,,^  aperient  properties. 


le  , Illusion  is  prepai-ed 
t.UK  a  small  quantity  of  ,he  tea  i,.  a  .up  with  a  lutle  ,ugar  :   a  driukm-tube 
wire  network  (,r  perfoiations  at  tiu-  bottom,  is  th,Mi  [.lace.!  hi  the  ,up  and 
^^''^■"  -'ith<ieutly  e.iol.  the  iuluM,)ii  i>  >u,  ked  up  throuj,'li 


Iso  possesses  mild  diuretie 


Another  speces  of  //„  (/.  cssinc)  was  the  soun  e  of  the  f.uuou,  -  biaek  drink  "  of  the 
No-tl  Ameru-an  Indians,  wlurh  is  known  un.ler  the  name  of  ■•  Voupon.-  Th,.  ho.ne  „f 
the  plant  is  along  the  easte.n  and  .southern  >hore,  ol  the  Tnited  States,  aud  ,t  is  not  foinul 


T&  'T'^-Sf 
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t"    any    ^u:a    di^t,,,,,,.    inlaiul.        It    ,s    an   .Ir^a,  t     sluul,   Irn    t..    liftm.    f....t    Iul-I.  •    1,„, 

Am  n.  a  a>    .a   tl,..  |.,v,,a,al,„n  ot  tl.,-  l,..v..raK..  lH'in«  v,..v  similar  to  tl.at  of  onlinarv  t.-a 

l.rm    u  ";;  I'      "   ';",''^""'*^'-^'-'T'  "'"  •■■""l--'iv.lv  s.mpi,.,     Tl,,.  Lavs  and  t..nd,.r  voun^ 
l».m<  U.S    V,,..  .ai.fullv  i..,k,.d.  tlu-  s,.a.on  ,  l.os.n  l>,inK   thr  tnnr  of   ha.xv.t      Th.-  "ruvs 
-ndradu,  tl„.  snn  o,  shad,  an.l  afterwards  n.a.t.d   n,  ov-n.  n.n.a.ns  of  wl.i      a    "  1 
<.und   n  tlu.  (lurok...  n.,.o„.     Tla.  n.ast.d  l.av.s  uvn.   k.pt  m,   l.ask.ts  in  a  dn-  ,.  .     ,,n 

o  ht  1.  ta.,to  and  sh^ht  odonr.  M„t.  ,f  l.o,I,.d  for  an  hour,  th.-  infusion  1,,.,  on,.,  a  'vrv,  rk 
l.q.ncl,  n.s..mbn,K  strong  l.la,  k  t.a  of  an  odour  no,  nnhk.  th.a  of  Oolong  t.a  P  t  , .t  is 
Mm,   u-  to  that  o.  n,f,.nor  hla.k  fa.  ,,n,.,.  I.itt.r,   hut  wah  httl.   llavour 

Houl.s  th.  d.lMvnt  xari..ti,.s  of  ••  fa  -  (Lsmlnd  ahov,-,  tlur..  ar.  s^v.^al  plants  th    'rav.s 

dr  nk.        lin,s.  nt  th.  A,  strahan  .olonus  tho  loavrs  of  sp.ries  of  Lcptospcrmum  an.l  Mchla.ca 

not  all   that  ,onld  bo  d.snvd.     ihc  famous   "  Hnslmian  t.a  "'  of  South  Afri.a  is  prennvd 
..m    fyclol>,a    .ausloUcs,    and     the    l..,non    grass    yi..|ds    an    n,fusio„    whil     i"     mk 

knmvn  as      Faham  tea,     ,s  .sp.aally  mt..vsting  sin.r  it  ,s  on.,  of  the  v.rv  h^^^■  exampl..s  of 
.    prodn,  t  of  ec-onomu-  ^•ahu■  derived  from  tho  Or.lnd  fanuly.      Th..  .,r.  ind  in  .n  "       n 
M^aun  M--.^vhi,■h  is  f.nuKl  growing  as  an  ..piphvt..  .,n  thj  troos  of  th..  f.!"       .       :      ^.^^ 

i.    V  !  ,',•'"•      '  '"■  '"■'■"'"«'■  '^  I"'''^^'"^''^  '^>'  J'""""g  ™ld  water  on  to  the  drud 

an  aroma  of  g.oat  d..h.a,y,  and  l.'avos  a  Listing  fragran.-o  in  tho  mouth. 


Till- 
that 
Coff. 


COFFEE 

I.opularity  of  .-..ffoe  n.vds  no  ..mphasising.  an.l  yet  it  is  onlv  .luring  th.-  last  250  v.'ars 
tins  l,..^■..rage  has  .-..m..  t..  1,..  generally  used  in  tho  eix-,l,s..d  eountnes  of  \Vest..rn  iMirope 
r  IS  n.nv  .,n..  of  th..  important  plants  of  tropi.al  agri.ultniv,  and  tho  annual  valu..'of  the 

pr.xlu.t  is  enormous. 
It  has  been  ostimat.'d 
that  there  are  s.nn.. 
5(),(KKJ  .-oil...'  estates  in 
til.,  world,  and  that 
tlioy  annually  produee 
.•.iffoe  to  the  wilu."  of 
.)\er  {,'50,()00.(XX). 

To  a  greater  degr.-e 
tiian  most  .)tlior  agri- 
.nltural  industries. 
eoCfee  enltivatioii  has 
l)een  subjiet  to  strange 
vicissitudes.  Originally 
all  the  eoftoe  Diisunied 


in  I' 


rope   came   from 


iOKO 


.Arabia,  then  the  West 
Indi.'s,  and,  later,  Ja\a 
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A    LlIiliKlAX    (<)lli:i;    PLANT    IN    FIOWUR 


iKiaiiif  pre-iTnitifiit, 
to  Im'  ill  turn  ;il)>()- 
liittly  luatcn  \>y 
Hiii/il.  \vlii(  '•  at  thf 
|)risi'iit  time  pro- 
(iiiit's  sonic  thiii'- 
i|iiaiiiis  of  thr 
wiiiiil's  total  .Mijiply, 
and  I'oiitrols  tlic 
niaikrt. 

Tlie  history  nf 
cotlrc'  <  iiltivation  in 
('i\ion,  to  whicli  wf 
^iiall  iifiT  a^ain 
latir,  affords  a  ^ood 
illustration  (,{  tlusr 
iiiationsin  fortniic 

III  lS8()rntlc(nv.lstli.- 

prin(i|)al  iro|,  of  the 
loldiiy,  and  wiirtii 
sonii'  (,3, ()()(), (»()() 
annually.  Tilt;  at- 
t.irks  of  a  niicro- 
s(  o|)ic  fnnj,'i's  niiiicd 
tlic  |)laiits,  and  the 
industry  within  a 
comparativuly  few 
years  heeanie  ni 
(piite  minor  import- 
ance, a-id  the  anmi.il 
crop  is  now  worth 
only  about  £"25,0()() 
—a  drop  in  value 
of  {2,975,000  in  loss 
than  thirty  years. 


THE    COFFEE    PLANT 

The  coffee  plant  hehjiigs  to  the  genns  Coffa,  of  the  natural  order  Rithicuccic,  an  assemblage 
of  plants  inclnding  also  the  cinchonas,  which  yield  quinine  ;  gambier,  furnishing  the  tanning 
inaterial  and  dye  of  the  same  name;  .ladder,  and  other  useful  plants.  The  order  is  most 
abundantly  represt-nted  in  the  tropics,  and  our  Hritish  representatives—the  bed-straws 
goose-grass,  ;.nd  madder— do  no.  possess  the  characteristic  featufs  of  their  relatives  „f  the 
wanner  regions  of  the  world.  Altogether  theiv  are  about  eighty  recognised  .i)ecies  of  Coffee 
of  which  only  two  are  cultivated  to  any  great  extent,  namely  A.abian  Coffee  {Coffee 
iiriihiai)  and  Liberian  Coffee  (C".  libcrica). 


Aii.Uii.^N"  A.Nu  Lii;i;riax  Coffee 


Till'  beautiful  .\rabi; 


Itsl 


(•a\'es  are  o 


f  a  fresh  grei 


>ffee  phi 


t  is  a  shrub  attaining  a  height  of  lifteen  or  eighteen  feet. 


'11  colour,  three  to  four  inches  in  length,  pointed  and  h 


lorne  in  pain 


«a..*  >6 
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iiniKiw  inini.     ir()\vi-.ii>  A\:,  KiiM-   iKiiTs  (ii<  ■■  I  iii:i<i<ii  >  ■ 


iiri  llic  >lcn(lri  lir.Miclirs.  The  ll(i\\ci>  ii(( m  i  lii^lcn-d  jn  (,'r(iii|i>  ol  lium  lour  to  siMmi  in  tin 
a\'K  ot  tlir  lc,i\f>.  Tlicv  .ir.'  white  in  i  olour  a'  1  of  IV;i;,'ianl  odour.  The  Iruit  ..  or  so  •.illnl 
•■  •  .''rrric-,"  ,nv  at  lir>t  a  dark  f^r.TU.  l)ul  a^  llicy  ripi'u  tin- colour  Ki'aduall\- iliaiiKi- to  ydlou 
and  tlirii  to  ivd.  and  at  la>t,  when  tlioroiif,'lily  n|)c.  to  dark  i  rnn-on.  Tlir  outrr  poition  i.| 
the  Iruit  1^  llohy  like  a  i  lu'iry  (wlinn c  tlir  coninion  name).  Ivarli  fruit  t  ont.iins  two  >ccd-.. 
lovcrcd  in  turn  l)V  a  drv.  >inooth.  .straw-cdlound  liu-k.  known  a^  tin  '■  iMrrlnnfut."  Tl.r 
-n  d  it-rli  i-  o|  a  liornv  (  on>i-.t.n(  y.  and  will  \tv  iH'rfcc  tlv  fannliar  t<i  ivcrvonc  a-  it  i>  lli. 
iuiroa>tr(l  mil,-,  lican  of  loiuMim,'  of  ihara(  trri-tn  ,i,'iicni-~li-i,'rc\-  lolnui.  Between  eaeli 
>'''l  'iii'l  111''  jM'.  Innent  i^  a  thin  Tnend)ran(ju^  ('ueriuf,'  known  as  the  ■' >ilver  >kin.""  I'h. 
two  M-ed-  or  ■■  l).a'i~  ■'  uhiih  ,aeh  fruit  (untain,-  lie  with  their  Hat  -.iile>  to;;,  thei.  It  oil,  i: 
liap|)en>.  howewi'.  that  onl>-  ue  of  the  lieaiw  attain>  full  development,  ni  whieh  ea>e  it  i-  iio 
limber  Hat  on  one  -ide,  but  more  or  le-s  em  ular  in  M-etion.  Siieh  ln.ni-  form  the  so-e, tiled 
■■  pe.l-herry  "  (iillei.  The\-  ,ire  eaielullv  Mpai.ited  when  the  eiop  i-  i,MtheJed,  l)<'eail>e  tht\ 
leteh  .1  hij^'her  priee.  In  I'.i.i/il  there  is  .1  wry  r.iiv  \aiiet\'  kn  .-vn  .i-  the  II\  !)ri((i-eoftee.  th, 
liuit  of  uliieh  ((intain-.  four  or  ^i\  seed>. 

Miv  natiM'  I  ountiy  of  l.iheri.ei  (  ollee  i>  not  ,,nly  the  ne-.;r"-repulilie  of  that  n.niie,  hut  il-. 
the  other  pnl~  of  the  West  CoaM  of  .\friea.  from  SieriM  I.eoiie  to  .\nf,'ola.  Its  .■ulli\ation  i- 
it    miieh   more   recent   date    than  .\ral)iaii   eollee.  beeauM^  the   product   is  K>-  v.iluable  :   .iiu! 


lis  ur-t  apjiearaiic.   oa  the  burope.m  luarkel  met  with  oiil\-  \ei\-  moderate  mk 


.iberian  plants  were  introduced  into  te\l 


riic  lii-t 


broke  out.  in  the  \e,ii>  187;? 


1878 


spectiv 


d  into  Ja\a  after        •  fearful  eoffee-leaf  disiMSi 
■el\-.     M  first  It  was  thouf,'ht  that  the  l.iberiaii 


I7» 
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r..||,.,-|tl.iiit  \N.i^  not  -.ii>M|itil.l,-  ti>  till'  iii.il.ii|\  ;  tin-  <>|Mtii<>:i  w.i,.  Iitiwtvn,  iiui'lly  U'lud, 
allhotiKli  It  \..i-.  iinlrol  |.s,  MIS.  ipfil.l,.,  .111'!  ptti  i.<|  HI., It.  I  i.M<.t,inic  than  \U  Anibiun  (.iiisin 
Mill.  !•  |M.,|)|.'  h.ivc  ni-niii.illv  1.  .iin.d  t.i  ,i|)|>n<  i.iti'  ilif  l.ilxii.ui  pUnt.  If  not  on  .n  .'.mnt ..( .mv 
sii|MTi()i  i|ii.ility  of  Its  flint-,  at  ,nv  t.itc  on  .i.-duint  nf  it*  |»i\vfr  of  r.-Hj^t.UKv  and  its  viKor.)ii> 
Rrowtli  for  whi.  Ii  r.M>..n  it  li.i-  Kii'ln.illv  k.iiiuiI  ,i  pl.i.  .•  f..r  itvlf  in  Ivistcrn  roimtrif-.  I>v  tli.' 
side  of  thf  Anibi.in  ...ll.v.  In  .Xin.ii,  ,i.  Ii,i«,\,r,  ih,'  .\i.ilM,in  v.iii.tv  still  Ik.IiIs  its  own. 
The  l.ilxri.m  pl,int  is  iji  linKinslu  il  IVdiu  Ih.'  .\i.iln.in  l.v  its  kkmIci  ii.iHht.  wlinli  v,iii.  s 
Ix'twcn  ciHht.  .11  ,iii<l  tliiitv-si\  i...t,  ,tii(|  ,i|s.,  |,v  il,,.  .Imi.  hsdhs  nt  its  jcivt's,  wliiiii  s.mictinits 
attain  liic  ii'iiKtii  of  <iii.  f.x.t.  Ih,.  ii.iw.is  f-,nw  m  .  Iiistcis  ..f  si\  m  li^jjit  tojjftlicr  in  thf  axils 
of  III.'  I.Mv.s,  ,111(1  .Ait.u  thus.-  ..f  till'  Anihi.in  pi, nit  in  si/.-.  wIhIc  flu-  fruits  arc  also  mm  li 
l>iKK<r.  h.iviiiK  .1  (li.mi.l.r  ..t  ,il>.int  ,iii  in.  li.  ,in<l  <l.i  ii..t  di.ip  s.>  if.tdily  when  they  an-  rip, 


I  lU  Ills.,    IlkAM  1      ul     AHAI'lW    (     11  1  I  1. 

(77/1'  Ihnki^roHiiti  iv  ii>niir,l  hy  Iniiijiiii  li\nrs) 

as  do  tlios.-  of  th.'  Arabian  plant.  The  juilp  is  hss  ricii  in  sii^ar  and  toii^h.T  th.in  tli,it  ci 
Arabian  . hITlv,  which  makes  th"  lis.'  .if  spi-.i.i!  ma.hiius  nccssaiy  in  its  p;-.p.ir,iti.):i. 

rill'  aroma  of  l.ibiri.in  .olT..-  is  not  vtiy  highly  appruciatcd.  wiii.li.  . onsid.Tinf,'  H- 
many  otli;T  good  <pialitics,  ,s|)ci  iaily  its  giv,it  fertility,  is  miuii  t.)  be  n-gn  tt.'d  :  f.M  tin- 
r.asoii  ))c.ipk'  in  Ja\.i  ii,i\f  cndcivonrcd  to  impio\c  tlic  sjH'iifs. 

Attempts  have  been  made  to  attain  this  end  by  artilieial  iiybridisation,  and  for  a  Ioik 
nm.-,  in  J.iv.i  as  well  a>  in  I'.ritish   liidi;     tlie  li..)"'  was  iherished  of  obtaining  a  raee  whi.  1 


would  iiiMti'  the  merits  of   Aiabi.in   and   Liberia 


.life 


The- 


•f'forl.s, 


li(nvi'\er,  lia\c  no 


proved  v.'iy  sn.  ii.ssful,  although  in  a  book  published  in  IStW  M,  A.  J.  Thierry  records  tli.i 
in  Java,  owing  to  the  labour  of  v,m  Rieii  'vck,  a  livbrid  has  been  produced  which,  whe; 
grafted  on  to  i.ilK'iian  roots,  is  said  to  !).■  irsi' t.iiit  to  cottee-leaf  disease. 

The  grafting  of  Liberian  on  to  Arabian     ,ifee  has  not  been  successful;  although  the  resiili 
of  e.xperiments  in  the  opposite  direction  were  (piit.'  satisfactory.     Among  other  things,  it  w.i 
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.....w.  ....    ,.,,,,,„  ..„■  A:.il.Mn  ,.,||,..  ,,|.„„  |,„i  .1,,,,.,   M-inl'v     ,.,  ,   I    I    i   '  ' 

111-   t.miuii,   Miiilni/.,,;^-   |l,,t,„ii,    (.ii.lriK    M    ,,    !■  . 

l'-.KrvsM.,|,  that  at  |..v,..„t  .„„.-i..„tl,  o|  ,|„.  ^  „,.  ,,,  „„  ,  '    '       ,  '  "  ,"  "'-  ,  ''■';  -'  '•'l-'H^ 

sort,  ami  nn..-fo,..tl>  of  ,„,..„.  ,.l,M,t.,„„n  '    J  ''''"'"'  "'"'  ''""' ^ 


,^  :  W  •■  • 


.;**•.    V;4f:^ 
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■r  and  above  the  two  .liicf  kinds  of 


Oiiii:k  X'aijikuks  ok  C 


IJM  I-.I-. 


;tl>cvf,  th..  folli 


Hvini,'  varieties  de.siT\ 


The  H\  f>rieo-eolle,.  of  Ura/il  already 


(dtlee 
e  nienfioii, 


two 


province  o 


eeds.     Tile  Marafjosjipe,  found  in  1S7(» 


mentioned,  with  its  fnnt 


Arabian  and  Liherian  -whi.  h  are  deseril 
>n  aecount  of  some  peculiar  eliaracferisti 


rdx'd 


f  n 


ilua. 


tl 


Th 


le  seeds  are  s( 


leaves  of  tliis  kind  ar 


near  the  town  of  tl 


.  contanuuf;  four  or  six  instead  of 


lars 


>arne  name  of  the  Hra/ili.i 


\.'.ry  \ery  much  as  to  its  \ield 


>  much  in  request  that  people  have  tried  t 


tilOM-  of  the   I.il 


)enaM    colfc 


the  district  of  tii 


same  name  in  tile  on 


rile  Motucatii  (v.ir.  uiiuiri/lu).  di 


I  K''o"'  It   el>ewl 


md 


into  India  under  tlu-  name  of  "  eold 


province  of  San  Paolo,  wiiicli  the  KiiL'lisI 


iiere.  hut  accounts 
liscov.Ted  in  the  vear  IS71 


important. 


golden  dro|)  coffee,"  hut  of  whici 


1  th 


1'  culti\ation  i 


I  lia\c  intnidil(  ed 


s  not  \crv 


K 


xperiments  have  been,  and  are  still 


>l  iindii 


continu 


ig  a  sort  lit  for  cultivati 


II v  Ik 


the  world  with  the  wild  C 


Tl 


lese  experiments  arecoiuhicted 


aiicti(  s  in  the 
v.irioMs  parts  of 


Tnnid.id.  and  elsewl 


mgo  coffee  {Coffca  robiisU,),  and  in  the  Hot.mi(- (;ardens  of  Cevl 


are  said  to  be  siipei  ior  in  f] 


lere,  with  the  Sierr.i  I 


ivour  to  those  of  all  otl 


•one  coffee  (Voffca  slowfiltylL,)^  the  b, 


ler  coflei 
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ler  speci.vs  of  .'offee  (r«//c<l 


1S2 


The  World's  Commercial  Products 


u,/s„)  has  tirriitly  Invn  iiilrn.lu. v,l  mlo  \Uv   I    nii,|,ul  liotanir  (;,,nlcns  ,lii(1  is  iv|„,itcil  t..  In 
il  I  iin^idcialili'  value. 


<'l   1   I  l\AI  IDN 

A.  Ihr  Ml.  tl,n,ls  n|  tiK-  .ultivatio,,  nf  ruiirr  aii.l  it>  pnpa.atiwii  lor  market  dilf.r  t..  s,„n.- 
. Atrnt  m  van,M.>  parU  ol  the  worl.l,  it  will  he  he,t  to  j,nve  lir.l  a  general  aeeount  of  the  pro.v..  . 
i'lopt,.!.  ami  to  s„pplen.e„t  this  alterwar,l>  with  not.'.  o,i  Ih,-  M„h,>irv  m  the  (hrh^ren! 
piixhi.  int;  .  (iiintriis. 

<  oh.-.'   thiixes    to   the   i)est  a.i- 

v.mta:;.'    in    a    hot.    moist    eliniat.', 

.mil  on  ri.h.   w.ll-.lrain.'il  soil.      A 

Ij      hiyh    i.iinl'all    is    u.u.illy    .■...•nti.i!. 

■  in.l  anything'  h.'tui'.ii  75  an.l  I'Jn 
ni.h.s  per  anmnn  is  .li'sirahi.'.  w.  11 
.h^trihnt.'.l.      It   i>  iin.'  that  c.ill..- 
..m    I).'  j,'ro\\n   m    .lr\-  ri'!.;i.ins  .iiiil 
\i.'l(l   iirodu..'  ot  .•xe.'llcnt  ipi.ilitv. 
I)iit    then   th.'  .  rop  i>  u>nally  \ii\ 
sm.ill.      Ill      th.'     tii>i)iis     i-otlee     ;. 
|)r.'-.!iiini'ntly  a  .rop  foj-  fairly  lii-ii 
.•l.'\-.iti.iiis.  ami  the  h.'st  results  .ui 
.ittained  on  est.ites  sitnat.'d  ah.iw 
-'.(H«)    f,  rt.  ,dtli..n},'h    It    will    -r.iu 
almost  douii  to  >.■.[  l.'Ni'l.      l.iberi.in 
.■.illee  f,'iv."s  j;.iod    results   at   lower 
ele\ations  tli.in  .Xr.ihiaii. 

■  In  South  .\mi'rie,i  the  .-oll.v 
grown  in  v.mv  dry  ref,'ioiis,  situ, it. .1 
rather  liij^'h  ahov.'  th.'  level  of  th,. 
sea,  is  iiinsid.'red  the  most  fr,if,'raiil  : 
the  fruits  ,ir.'  mii.h  smaller,  liou- 
ever,  and  tiie  .-r.ip  li'ss  i)lentihil. 
In  damp  rej,'i.ins.  ah.iv.'  a  .■.rt.iiii 
deforce  of  latitude,  th.'  pl.iiit  hiMv- 
a  \-.'ry  ri.h  f.)lia|,'e,  .it  the  e\|).-iH.' 
iif  th.'  fruit.  Th.'  tw.i  tliin,i,'.-  nio-t 
injurious  to  its  giowth  ,iiv  .-.iM. 
.ind  v.'iy  hot,  dry  winds.  If  tli.' 
pla..*    IS    not    i)|-.)te.ted    it    l.is.'S     j 

l.iiKi'  part  ol  it>  l..li.ii,'e  on  th.'  wind\-  >i.le  :  M.in,.tim.'s  it  is  ev.'ii  eiitii.'K-  .|isp,)il..,I  ,,f  in 
l.'av.'S.  To  pivv.'iit  this,  trees  aiv  planti'd  r.iund  th.'  .■..Il.v  i)l.mt,itions  t.)  >li,-ii,r  th.'in  from 
tli.'  win.!. 


JAVA.     ..NAi  ri:i)  ...I  I  I  a-:  i'i.am- 


I'riilhiL^ii/iiiii.     (' 


I.',    jilants  are  j)r.(|)ai.;at.'d   in 


tiuits  from  s.'l.'.t.'.l  li.i  -  sh.iiild  h.'  .liiKen.     Th 

m  th.'  positions  the  fiitiiie  tive.  .11.'  t.)  o.-.np\-,     Th,'  m.th.).!  is  I'.imn'.inlv  ki 


eeds,  for  wliiih  tiie  larf,'.'>t   ,md  tin.'- 
(Is  may  be  i)lanted  directly  in  th.'  li.'l. 


at  staki 


pi. int. 'd  toi;.'tli.'r 


H'e.iuse  .1  vt.ik.'  IS  drix'.n  in  to  m.iik  tl 


111  as  ■■  plantiii: 

I.'  p.)sitioii  of  th.'  s.'.'ds.  till.'.'  .ir  more  h.'iii; 

IS  to  .illow  of  tlu'  we.ik.r  pi, lilts  b.'iiif,'  pull.'d  up  l.it.T.     This  m.'th.id  h,i 

.'wr.il  ad\,iiil,i,!;.'s  .is  it  .lo.'s  ,i\v,i\'  with  th.'  ,'\|..nse  ,iiid  risk  .if  tr.m.plantiii^,'.     On  the  oth. 


i.md.  if    the  .limat 


!<  !i"t  sniti.ii'iitiv  11 


nijuriiig.  or  even  killiii|,'.  th.'  youni,'  s.'.'dlin.i. 
the  yoiiiif,'  plants  imist   be   lais.'d 


fli'-re    i-    a'-.\;i\-s     tl 


piissibihi\'    of    tlroui. 


If  tl 


i.'i.'  IS  an\- 


lik.'li 


d  of  this  ha 


m    iiiirserier 


Wli.'ii   this   .■.lur.se   is    .uh-isahl.'  th. 


ppeiiiim 
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aiv  M.un  ill  carefully  pivi)aivcl  and  tllo^(.^l^llly  will-tillfd  mirsfrv  Inds,  sinmtud  so  lliat 
tlir  iilant>  .an  ivadily  be  watiTcd.  It  is  luressarv  to  alfonl  siiadr'to  tliu  vouiij,'  ])lants,  and 
tliH  ,-an  !)(■  d.mr  by  ananpni,'  .-..arsr  matting,  palm  Iraws,  rlc,  ,„i  a  iVain.'uork  tliivc  or  f,,ur 
feet  abovf  the  kvouiuI.  When  tlif  plants  an'  about  on.'  to  two  l.rt  high  ih.v  aru  transplanted 
to  thfu-  porman.nt  situation>,  tlu>  bciuK  'I'mc  at  a  srax.n  when  >ho\vers  arc'lnviut-nt.  P.clorr 
tran>plantni,i,'  the  shade  is  gradually  removed  and  the  plants  hardened  oh  exac  tl\-  as  in  thi- 
country  one  would  prei)are  seedlings  f.)r  the  diherenee  in  elimate  between  a  frame,  or  green- 
house, and  a  situation  in  the  oi)en.  After  being  tniiisplanted  temporary  shading  is  afforded 
by  palm  leav.s,  leafy  branches,  or  in  ,,ther  wavs,  each  (ouiitrv  and  --ometiines  each  estate 


Ori-ENSLANl).      COl-lEi;    EIGHTEEN    MdMUS    Al  TEK    lililM.    I'LAN  rEII    or  r 

having  its  ou  inc'thod  in  these  matters  of  ch'tail.  The  distance  between  the  plants  varies,  but 
from  ten  to  .teeii  feet  aixirt  may  be  taken  as  about  the  average  planting  distance.  Cat<ii 
crops  can  be  cultivated  between  the  rows  whilst  the  coffei'  plants  are  voung  and  small.  In 
Hra-!il,  for  instance,  inai/e  and  beans  are  planted  between  the  young  shrubs.  These  give  a 
useful  crop  and  at  the  same  time  serve  to  shelter  the  coffee  from  the  sun.  Banaii...-,  and  plan- 
tains are  commonly  emplowd  in  a  similar  way.  .\s  soon  as  the  coffee  plants  become  well 
developed  .ind  begin  to  Ix^ar  fruit,  the  other  plants  should  be  removed  unless  there  are  special 
considerations  which  render  their  retention  advisable  for  a  longer  period. 

Weeding  is  of  great  iini)ortan<e  in  the  coffee  plantations  and  requires  great  care,  fur  in 
regions  of  such  luxurious  growth  glasses  and  weeds  display  an  extraoidin.irv  vitality  and 
vigour.  In  P)razil,  with  its  drv  cliiinte,  where  the  coir.j.-slirubs  are  planted  at  -iutfirient 
distances  from  one  another,  mech.inical  wt'eding-knives  dr.iwii  by  negroes  are  used  to  cle.ir  the 
plantations,  a  method  which  is  very  little  known  in  other  countries. 
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Mount.,,,  .on.v  ot  Ja„KU,-„  a,Kl  ,„  H,a.,l  al.o  >ha.l,.  „  ,„„  ,„„„„,  ,,,„,,.,,'  "V,' .'  J 
of  ..  -  -""'■'-;  --''  -  •''-•"  K-,  >av  ,l,a,  th,  plan..  al,.,l„„.,v  ,l,,„„„  ,,,,„,„  '  ,' 
-.„   ,t,o„-,  pn.bablv  l,av..  „„„l,  to  do  w„l,  ,!,„  d,!.,,,.,,.,.  „,  „p„„on.  a„  i  „   „  ,„„.',.,    i,  . 
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lii.s  own  obsmvatioiis.  Tlu-  whoir  <im-stio„  is  fullv  di.rus.rd  bvMr.  ()  F  Cook  m  i,i 
interesting  Hullet.n  of  thr  Tnitod  States  l)..pa,t,n..,n  of  .\,,',„„lt,Mv.  ,.„titlrd  -  Sl,adr  ,n 
l.ot^e,.  tiilt.ne,  in  wh,di  tli,.  cmiplcx  natu,v  ,,f  tlir  pn,l,lrm  ,s  uvll  b,-,„if;ht  out  In  dl 
I>robab,l,ty  wbere  sliade  t,ve>  a,v  fo„,ul  to  be  advanta^vou.  tl,r„-  bcmr,rial  a.tion  i.  „ftrn 
t)ny  indirect,  in  aflo,-ding  protertion  fn„n  winds  .bought,  .oil  ,,■.,.„„„.  „nd  ,n  that  „,rn.a,r  of 
M)il  tert,lity  wh,rli  leguminous  plauts,  a^  a  g,-oup,  biing  ab.jut. 

Fruituig.     As  a  rnl..  the  roffre  >lni,l.  li,>t  llow.-,-s  in  it.  thi.d  vea,-.  au<l  thru  o„lv  beais  a 
small  ci-op  of  fnut.     The  hfth  year  is  usually  the  time  of  ti,e  ih.t  eouMdeiable  vieki."   (lunate 
and  soil  have  great  mliueiuv  on  tiic  blns.uiniiig.       When:   iii,-,e  aiv  no  givat  (htlerence.  ,n 
tile  temperatuie  in  the  different  seasons  the  eothv  plant  bear.  ll(,wei>  all  the  vc.ir  th,-ouKh 
so  tiiat  at  any  t,mL>  of  the  year  an  individual  [.lant  will  bear  llowers    ind  fruit  in  vai'ioiis 
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i.ihi:i<;a\  (<iiii:i;  (imumidn   in   -ikin  \\i 

^ta^rs  ,,1  dcvrlupnirnt.  Tlu'  K.itliriinK  of  tlu-  crop  ,uul  tlir  tivatmcMil  n{  tlir  Ivans  a.v  in  >n.  1, 
places  not  ivstnrtcd  to  dflinitc  seasons-  a  cinumstan.v  whicli  is  of  no  advantaijc  as  tli. 
quantity  Katl.civd  at  onr  time  is  nsually  small,  aiul  the  handlnifr  and  pn^paration  of  theeroi, 
IS  more  pi-ol.tahle  when  lai«e  eiops  are  dealt  with,  it  i>  thus  preferable  to  form  plantation, 
m  regions  ulieiv  the  seas,,n,  are  Miaiplv  distinguished  from  ,aeh  oth.T.  In  Java  three 
,1,'atlierings  are  mad,,  annually,  ealled  the  '•  earlv."  the  "  elm.f,-  and  the  "after  rroi. - 
but  only  the  s.-eoi„|.  win,  h  begins  at  the  .oinmeneemenl  ,,f  the  rainv  seas,,n  is  of  ,,r,,u 
importaiuc.  '^ 

In  the  eoffee-Krowin^  distnet,  of  iSra/il  dillerenee>  in  .limate  have  peat  intluen.v  ,m  th. 
time  ot  t!ow<.ring.  the  time  of  harvest,  an.l  tlu-  <,ualitv  of  the  pro<luet.  Tims,  ripenint;  |, 
hastened  in  the  .state  of  Rio  <le  Janeiro,  where  i,  is  mu.  h  warmer  than  in  San  I'aolo  the  eon- 
seqn.-nee  ol  will,  1,  is  that  ll„.  ,  rop  Katheivd  m  R,o  is  readv  for  sal,-  ,,t  l.Mst  a  month  ,Mrlie, 
than  y,nt,i>  ,-,,ti,v  Iron,  San  I'aolo  (April  ami  Mav).  whilst  in  ,,ther  distri,ts  s„cli  a^ 
Hra^aiua  and  Atibaia.  tli,-  ,  ro|)  i-,  not  ivadv  until  (),t,,b,'r. 

The  tiower  eiijovs  onlv  a  v,  rv  ,'i.h,'merar,xi,t,ii,  ,■  as  th.-  setting  ,,f  tlu-  fruit  |,',-n,-rallv  tak,- 
plaee  withm  tw,ntv-l,mr  lioui-.  ,,n,l  tlu-  p,tals  witlur  ,ind  fall  off  almost  inmediat,-lv  \ 
,'.)ftee  .-Stat,-  in  full  llow.-r  is  a  v.ry  b.-autiful  sif;ht,  but  it^  ,i,.lorv  w,  v.-rv  >...m  past  an.l  an  e.tat. 
wlueh  was  a  mass  of  tiai^rant  white  bloss.Mn  oiu-  dav  b.-.„m.-s  K,v.-ii'ai;ain  within  a  .-ompaia- 
tiv,-ly  .sh.Mt  time.  I-nmi  the  ti.ii,-  ,,f  l)l,.s>,.minf,'  t.,  tlu-  rip.  nini,'  .,f  tlu-  fruits  tlu-n-  is  a 
period  ol  soni(-  se\-,n  ,>r  nioi,-  m,)nths. 

Pickint^.      It   is  .-a>\-  t.,  r,-,„t;nise  wlun  ,  ,,ff,-,-  fruits  aiv  rip,-  as  tlu-y  ar.-  then  dark   r,-,i. 


an.l  b,-ar  a  str,.u-  ivs.-mblaii, .-  t.)  up,-  .■lurri,s.     Th,-  ,h.-rri,-s  .uv  r,-:„lilv  -<ripn.-d  fn,.n  fi., 
i.ranelies  by  han.l,  aiul  an-  ,„ll.-.t,d  in  bag-.  bask,-ts,  or  otlu-r  ,-oin-,-„ient  ive,'.pta,les      To 
..btain  tlu-  best  .piality  pnidiut  only  i.,..  rip.-  ■•  ,lu-rri,-s  "  ar.-  Kath.-r.-d.  th,.M-  whi,-|,  are  Rr,-.-, 
ai-d  unnp.-  beint,'  left  ..n  f..r  a  later  piekin^.     Drv   and  shmvUed  up    b,-rri.-s   must   also   l„ 
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<aiofiilly  kt'pt  apart.     Tlic  iiickinj,'  miiiiivs  to  1).-  (Idiic  canlully  so  as  to  pivvnit  tliu  plant  as 
Will  as  the  fruit   fidiii   btiiig  (laniagud. 

The  Arabs  allou  the  fruits  to  mature  fully  until  they  fall  off  of  their  own  aicoril,  or  are  made 
to  fall  by  slif;htly  shaking  the  plants,  a- cloth  often  being  sjMead  beneath.  This  ensures  omIn' 
<|uite  rijx'  fruit  being  eolhrted.  and  i>  no  <loul)t  one  reason  ol  the  exeellent  iiualitie.-.  of  Mocha 
eottee.  This  method,  iiowever,  is  not  geiier.illv  adopted  in  countries  where  there  is  a  high 
rainfall. 


In  Mr.i/il  the  crop  is  gathered  "da  terra 


or  •■  do  leiic,;!."      If  tiie  lir.st  method  is  adopt( 


the  fruits  are  mad.'  to  fall  on  the  ground.  whi(  h  is  lirst  .arefnlly  deaied  of  weeds,  and'  the 
<  herries  are  afterwards  gatliered  up  and  fn  ed  from  sand,  <'artli,  etc.,  bv  sifting.  In  the  alter- 
native method  the  tree  is  sh.iken  and  liie  fruits  collected  on  a  cloth  (Kiical).  Formerly  thi> 
method  V  ;■>  also  i)ractise(l  at  Santo,,  but  since  slavery  w.is  abolished  in  I88S  the  g.ithering 
■■  da  terra  "  (whi(  h  i^  not  so  goc.d.  br.t  recpiires  fewer  labourers)  has  gradu.dly  taken  its  place. 
The  lruit>  are  usually  carried  in  cuts  to  the  jjlaces  where  further  treatment  takes  pl.ice, 
but  on  many  l.irge.  up-to-date,  plantati.ms  they  are  tr,m>i)orted  along  galvanised  iron' 
spouting  by  the  agency  of  running  water. 

I'Kiii'AK.XTio.v  loK  M.\hki:t 

Ihe  cherries  as  gatliered  each  contain   normally  two  seeds  or  coffee  beans.     Kacli  bean 

is  enveloped  by  the  thin  delicate  silver  skin,  and  outside  this  by  the  parchment,  and  both  are 

inclosed  in  the  llesliv  pulp  of  the  outer  ix.rtion  of  the  fruit.      All  these  coverings  have  to  be 

removed  to  prepare  the  beans    for  consumption.       Tliis  may  be   done  in  one  of  two   ways, 


J.WA.      COFIEE    IN    FULL   FLOWER 


Coffee 


I8H 


MCAKACIA.       DKVINC    COFFEK    ON    WdoDlA     1  KAVS 

(1)  tlic  (iIcUt  or  dry  iiu'tliod,  still  practised  in  Arabia  and  sonic  other  countritv-.,  aii<l  (1)  llir 
niodi'rn  or  wet  method,  often  spoken  of  as  the  West  Indian  proee>s. 

Till-;  Duv  Ml  riiiii)  oi    !'ni;i'ARArinN 

Tiie  beans  are  spri'ad  ont  on  >tnne  thyiiii;  ^'i-ouiuU.  i.mnnoiilv  kimwii  ,i-  harhcaics.  in  a 
layer  a  few  inches  deep.  Dnrinj,'  the  lirst  day  or  two  they  are  fici|ueiitK-  stirred  >o  that  all 
are  exposed  to  the  snn,  and  afterwards  means  are  tisuallv  adopted  so  that  th.y  lan  ia-il\ 
be  removed  under  co\-er  at  iiiKht  or  at  an\-  otiuT  time  when  there  i-  an\-  i  hainc  (j1  llieii  heiiii^ 
made  damp  again.  The  jjiilpy  covering  ferments  and  grailuallv  drie>.  the  whole  pro,  ,>m- 
taking  two  or  tln'ee  weeks.  When  thoroughly  dry  the  hi'.ins  :an  he  >tored  an\-  length  ni  time 
until  wanted,  when  all  that  has  to  be  done  is  to  remo\i'  the  drieil  pulp  in  a  |)iimitive  mannei 
by  pounding  in  a  mortar  similar  to  tho.>e  u>ed  for  liusking  ri( c  (m'c  ilhwtr.ition  on  |).  IS-W), 
or,  as  is  now  more  usual,  in  a  hulling  iii.k  hine.  In  either  c.i^e  the  dried  cnvcring  i.-,  broken 
up  and  the  beans  set  free. 

The  dry  method,  although  it  is  sini])ler  and  requires  li'ss  e\pensi\e  niachiiuiA'.  i-  gi'.Mlii  ill\- 
tailing  into  disuse,  and  e\-cn  in  Hra/il,  where  it  is  still  pres'aleiit,  it  is  lo>ing  ground,  because 
the  modern  wet  method  is  (piicker  and  is  independent  of  the  coiitimiance  of  settled  tine  weather 
over  a  considerable  period. 

Till-:  W'vT  MiiTiioi)  oi-  1'ui:i'Ai;ati()n 

In  the  '■  wet  "  method  of  preparation  the  cherries  as  brought  in  from  the  lield  are  pi, iced 
in  a  large  tank  full  of  water.  The  well-di'\eloped  cherries  are  heavy  and  sink  to  the  hoUoni, 
whence  they  are  drawn  oft  through  pipes,  wh.ilst  the  inim.iture  and  bad  fruit-;  (wlecl;  .in-  li-lil) 
float  on  the  surface,  and  are  treated  separately.  The  ripe  cherries  are  carried  directlv  to 
machines  called  pulpers. 

Pulping.  Pulpers  are  of  various  types,  but  one  of  the  oldest,  and  yet  most  effective,  con- 
sists essentially  of  a  rough  cylinder — more  or  less  like  a  Ncry  l.iige  cylindrical  nutmeg  grater 
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"1'1;N-.\II<    1>1<VIN,,    ,,|.    (1,1.-11.:,.;    I-,     SU.\RM,V\ 

whi(  h  is  made  to  involve  f.iciiig  a  ,  urvcd 


metal  plate.      Between  the  lui,  then 


..n.  .ii.rl,  *       11        .1        1        ■  ■■•-^-...  i^iiin  .      inimi-ii  uje  lui)  I  lere  Is  iKit  niirn 


""■  '"■""  "■■■  ""'  "■'  ■■'•■•"■  I !"■  ■■  l>Mv:,m,.,il  ■■  wl.iH,  i.  Mill  ,i,„„j,„v.| 


l-'cniuii/tilinii 

^rr-V'^^^^^  "■• ""■■ 


parclinient  eii\Lriiif,'s  <|uite  clean 
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i;:.;ir';:;'^-^^'r:;::!,;;ifs;  ■;;;:■::?*:::  '■  .^,"rs  .i:-- 1;-  .-—"'■ 


Coffee 


.111(1  (lew   I,  immIv  m'i  iiicd.      ( »t| 


IHI 


••    '"  '  .i-iin    >ic  iiKMi.      <  >i  Id    II   ml,  1^,  ii»,.  f .  ,,■         II  , 
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ylVr-   III,.   |i,..|||.   til,,  roiiiui    .i|    I,  ,1,1  ' 
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Tu.  Ut  >  aK-  .s  to  p„k  tl,..,„  oxvr  ..nvlullv  .n  Imm.I  to  nrnosv  all  foni^,,  hoclus   h    k  .f.  , 
d.o.l,   .....    I...,.,  a-ul  anvtlnn,  „.  fa,  ,  wh„  I.  .o„|.,  ,o.v.  tl.c  valu.-  ..f  the  pn.d:;  "    ' 

„,  ,t!'; '  ""   '"■""  '■'"" '  ""•  '""^'•'  ""V  ""'V  "'l-'n.  roast,n«  a,..!  ^nLu,  ,o  1...  ..a.lv 

THK    I'KINCII'AL    COFFF- K-l'Rf)|)U(lX(;   COrXTKIKS 

Mka/ii 
Th.^  ,,rm,,pal  ,„.,..^-«,„wn,«  .li,,n,,s  ,n   |{,,,.,l  a,.,  all  ,n.  |,ul..<l  ,„  tl...  loui' stat-s  of  s.. 

^      I,";  l«    1^""',  .      "  "■-.':"''•''  ""'  '"   '■'"'  ""•■••  ^^'■'•'  '"  ""■  ^•^""  "f  Sa.    I'a,.  o" 


Rifim  ■ 


SIKINAM.       DRYINc;    rolli;..;    ,,n    ri.AriOH.MS    which    can    111 


KIN    r\l)l-,K    MliaiKK 


Uracil.  wl,i,h  is  n.suly  as  larg.  as  all  H.>n.p...  and  inu.h  .nor..  ,oll.r  ,-,m.I<1  I„.  .row,.  i„  th.- 

<il.o  ut  lb,(XK),(KK)  l,a«.  (of  liO  lb.  ea.|.)  per  annum.      All  the  other  ,otfe,.  .■ount.i..s  „nt  imsnUn 
produ,.,.  about  4..)()00()  bags,  whilst  for  Bra.il  alone  the  ,,■,,.  for  1^K)8  ,s  ,.x    .        t  ', 
the  enormo,.s  total  of  immm  bags,  and  son...  estintates  Jt  .t  us  high  as  I8(X)()(k;)      T    . 
a-n.  ...  B,-a.,l  now  ,s  .ath.r  to  .educe  the  .„,,  „.  order  to  n.an.tain  prins,  and   .  tax  has  bee^ 

..np.>.,ed  on  new  .ott-.e  ..states.     The  pr..s..nt  great  prodn.tion  is  larg.-ly  d  ...  t,.  the  hig  Ipria. 
winch  r..ed  from  1887  to  about  1S95.  an.l  .......nraged  planting  ..nt..rpris...       ,    1  Jo  .'>  £  Z^^^ 

croi^t^  world  rea.lu.d  .ts  maxn..n,n,  and  the  low..st  pr.c^for  thl  product  were  e;;;!;;:;:!;::, 

OniKK  Soiru  Ami:kran  C'oi  \rKii:s 
In  Venezu..la  a.id  Columbia,  situated  in  ti>..  northern  a.rd  l.ott..st  portion  of  South  Amen.a 
coffee  ..s  e.xtens,vely  grown,  .luetlv  in   the  mountain  districts.     Fnim  \-en...,...la  th.  'm.,uai 


•■'.-' ..;f^ 


:t    'li 


Coffee 


.^xi«.rti.w.„ili..l,..„t/|,5<l.MK)...,.„. .,u  «,„.„.  I,., 


I'll 


...;x|....ts,„.m.„l,„nl„  :„„.„t  m,„  I,, 1„   „.,„„,,,„ 
'Ik    I  lilted  M.itiN. 

Holivu  I,  ..   miini,  ,  .,||,,«,.l  til,-  l„„i,,i 


'■"         Ml,    I  nilMl  M  ,1.-,. 


■  I  II 
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tlhl  I  111  Mi  iiiv. 


'■  ^'•■"■1    |i"lt|n,i   ,.   t.ik.ll    \,y 


from    the  Vi,nK,..lMn,,  l.-,n«  ,..„„„,,.,..,  .„I,'„':       V    ,     i      'tl    '"  ""    """■'    "'" 
m.,|..rtant., „„„,.,.  Mllv,.i,tl„.Mi,,,,lv„„..(     .„„|  i.     I       '  ,"         ,'   """    '"""     "    ""• 

"  ' ^''"1'  "I  in.l.i^i,\    1,1   |',,,,,-M,i\, 


111  I.I,1N(,    I  111  I  1.1,    I-,    J.\\A 
•KSiKM.    Ami  Kl(  A 


.,  i;:t:;:;;':;;;:  "iiiZ"::',^;t;.jr;:;":,;::;;-;;::-,::i:: ;, - '- 
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U'l-I       IVIIM., 

llH>  I'lodmti.M.   ,1.  Juiiuua  .>  .i,MnlH.,l  i„i   |,."lc)S.      !l,nti   „  .1,,.  ,„■,.„,„  ,1       it         l       . 
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SOKTINC,    rnMi;i:    in    .mi.;.\ico 

(liminislu'd.  riul.r  tlu'  (iovcrnniciit  of  tlic  Tnit.-d  Statis,  .xpuriinfiits  arc  being  made  t.. 
niltivate  cottcfs  of  tlir  type  most  in  fav..ur  in  tiie  United  States  market,  and  to  im])n)ve 
euitin-al  nietliods.  I'iist-eiass  Java  eoftees  are  being  taken  as  tiie  standard,  and  everv  effort 
IS  henig  made  to  obtaui  a  prodnet  wliicii  can  hold  its  own  in  competition  with  tiiem. 

Akahi  A 
Thc^  name  Moeiia  (oflcv  is  applied  generally  to  the  eoffee  |)rodnee(:  in  Arabia.     The  best 
portion  of  the  crop  goes  to  Turkey  and  Kgypt.  being  purehased  on  the  trees  bv  tiad,  is  who 
tlieniselves  lo,,k  after  tlk'  picking  and  i)reparation.     The  coffee  which  reaches  Modia  for  sale 
Is  that  which  is  not  considered  worthy  of  purchase  by  those  traders. 

DiKH   I{.\ST  1m)ii;s 
Tlie  produce  from  Ja\a,   Sumatra,  Celebes,   and   Borneo  is   known  generally  as   "  Ja\-,i 
coffee,"  and  the  greater  i)art  comis  from  Java.     The  phmtations  are  largely  owned  by  the 
(•overnnient,  and   great   care   is  taken    in  the  cultivation  and    preparation,'  The   best'java 
coffees  are  of  wry  high  qualitw 

COFFJ£E    PRODUCTION    IX   THE    BRiilSH   KMi'IRK 

The  chief  coffee-producing  countries  in  the  limpire  are  India,  Jamaica,  Hritish  Central 
Africa,  'Innidad,  and  Ceylon.  Small  cpuintities  of  tlic  product  are  grown  also  in  0  leens- 
land,  Britisli  Honduras,  and  Natal,  whil.st  in  almost  every  part  of  the  trojiical  regions  of  the 
Empire  one  or  otlier  species  of  coffee  is  culti\  ated  for  local  use. 

Indi.v 
As  might  be  anticijiated  from  the  fact  that  this  countrv  is  tiie  chief  source  of  "  British- 
grown  '•  coffee  consutiicd  in  the  United  Kingdom,  and  of  some  twenty  per  ceiu.  of  our  l<,lal 
suppl\-,  India  is  the  principal  seat  of  coffee  jjioduction  in  the  British  Empire.     The  most 
recent  returns  estimate  the  area  under  coffee  cultivation  in  Indi.i  as  close  upon  213,0(X)  acres, 
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KOASTiNc;  riii-Fi:i-; 


only  iibout  /25,()(K)   wliilst  tin- 


("kvi.on 

A  quarter  of  ,i  ,riuui\-  a.^o  ..)l|,v  was  tli.'  piinnpai  proiliK  l  m    the  rolonv,  and  tlic  value 
of  the  annual  cri)})  exported  t\,     ded  (J3,(KK).(HM».       Now  it  is 
tea  occupies  t!ie  ])reniier  |)osition. 

Co//cV  /.,'■((/  Disi-iisc.  The  Ceylon  cottee  nulustry  was  ruined  owing  to  the  attacks 
of  a  minute  fungu>.  known  as  Ucn.'Jcici  rustutrix.  wry  similar  to  the  rust  of  wheat.  The 
disease  was  lirst  noticed  in  1869,  when  it  was  alivadv  fairlv  well  (hstributed  throughout  the 
island  and  had  probably  been  in  existence  for  some  tune.  The  characterisLic  outward  sign 
of   the  disease  is  the  formation  of  a   mmiber  of   vellow  spots  on  the  surface   of  the  leaves. 


Owing  to  the  fungus  using  up  the  plant's  food,  th 
long  before  they  would  if  not  attacked,  onlv  a  sma 


offe 


lant  is  weakened,  its  le 


fa 


fruits,  and aicordingly  a  \cr\' ])oor  cro])  i 
iinallv  be   killed.        The  disease  was    \- 


lall  proiiortioii  of  the  flowers  develop  sound 
])  is  the  result,  whilst  the  whole  jilant  is  weakened  and  mav 


Marshall  Ward  in    1S80-S1,  but 


■arefull 


y   investigated    by   the   late    Professor    H. 


lad   to    be 


laiuloned, 


no   curati\-e  nieasuri-s   could  be  disco\-i>red. 


and   main'   p. 


l.Ultl 


Coffe 


cultivating    cinchona    (see   Drugs),   and.  lat 

assistance  was  rendered  bv  the  Botanic  darden.  and  the  ('- 


wen-    ruined.     Some    tided   over   tir 


er.   t( 


was    activeh-    take 


Th 


e  estate.^ 
:'risis  bv 
e    greatest 


energy  in  meeting  the  di-aster.     Will 


[ilanters  disjilayed  wonderfi 


im  a  \-ear  or  so  after  the  disease  was  noticed  in  Cevh 


appeared  in  Southern  India,  and  rapidly  spread  to  other  countries  also,  t 


having  been  introduced 
World  were  affected. 


le  spoies  proba 


bh 


m  various  ways:  practicaliv  all  th.-  coffee-growing  regions  of  the  Old 


dis 


ase   is   so   dreaded   that 


other  coi 


possible  pn-caution  to  guard  against  its  introducti 


intries   took,  and  still  take 


THK    PR[X(IR\[.   COFFEK-COXSUMINC;   COUNTRIES 


I'^ii^t  11 


-t  111  miportaiH-e  are  the  rnited  States  of  .\meri<a,  wliii  h  import  for  home  consiimp 
tioii  .ibout  one-h.df  of  the  world's   commercial  coffee  crop.       The    average  consumption   pei 
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COFFHK  SmsnUlKS  AND   ADII/H-K  \\  is 

Van,,,,,  MilManr,.,  I,;,v,.  I„vn  Um-.1  a>  a,lult,iai,l.  ..,    ,„    .„l,-.|itntr,  l,„     ,  ,,(,  I 

:;;:r" '-"■'" ■ "■ ■'-"■'- •,.:':,■ ,';:;,,::;.;,;,, !;;,":; 

...  ,  ClinnKV 

"    '"  'lilii'  nit  1(1    kn,.',v  uhrthcr  ,  l,i,  ,  |,,„,i,i   i      i         i     i 

'-;:;—'""—"-■ ::i..M..':l;:/:,:l:,;;:';:;'u; ""■■" 

.V  ,:;;;;■:  ::„:r?:;;:;':';:;';,;::;,:;::;:,  :::;::',::,t:::T,':;':'v  ':rv "^i""-"  - 

■N-rthrm  In.l.a.        |„  part,  ,,)   tl„.   I'n  t,   1  '"■'         '"'  ■^" '■■'■  ^l'"™. ''lul 

Ai,„ut  is<^) „v,.,  I.S.H, a  „:      . ,  ,  ';;^  r'  '" ^.'"; ';•"'"-,"- 1-'->'' ^" '-,.,.. 

-""■'-  '"-v,a.  hav,. ,.,.,..:..;,,:.::; ;;;,.;;;:""; "■  'rr  '"■''"'"- 

•■■  tr^^/'''^^^^^^^^^^^^^^  ■■■■"' 

r:  c  =;:.:,';:;,!:;:;;,::,;:::'-;■:;;;  !:::^l:;:;;;';■■';:;,-:;^       " 
;;9,:;;,f.™,i;::S;:,;-;;:r'^:,i:t-::E^ 

I'Ml;,'    tin  I'       riii(i]\-   ,11(111    -,(itl,.n,      nu'i      ;.,]•         ,    i  ■  .  ((ii.Kl     Kil    a 

i>     '"'II  >(.It(  II,.  ami  M;,k.,,  (dldui  1,1-  tiir  water  ,n(„v  ,„•  1,.,-,  h,-,,„.n. 
OliiiK    Mi,M,,,   ,i:s    AM,   .\l„i.||.|,.AM., 
1  lie  si,h,tai,.  c  wliicl,  lia\r  Ixvi,  f.JtiiKl  as  adiilt(-ia,its  in  .M(.,„u1  ••  ,-„tt      "  ■    , 

n-lu.l,„f.  (cval,,  saw.l„„.  ,,a,k.  cacao  l„,sks,  ac,„n,      '     1  " ;;;  ,      '  '        '"'■  T'  ^'T'- 

•nid  cvc„  l,ak..<l  lis.,.       (  (.l,„„-,„.'  ,natc,T,l,  a,v     1 ',    n  '  •'■  ti'>  .i„d  .itlicr   p„l.„,, 

and da,,K,,,.d,. a,.. A, t,,,(aaih..^;: :;;;:!:;,    r^^^^^^ 

nrbian  and  ,n,i|a„c,   liavc  1„.,.„   „,  u„,l- ctu,     ,,'""-'""" '^, ''^  "'""•' l'!'"'v  .iiKi  codec. 

i-^t,s  and  „.(„„d„d  .nt,;t;,(  ;:,:;;:n;:;;';;:;;:,::;;:;;:,,;:;r'''^'  '"■"■^ "' ■"  "'•■  "'-''■•  -'" ' 

A  lew  Mvd,  ,nakc  a  pahitahk-  ii,l„,i(,n  xvitli  watc,-  and  ,.,c  „,cd  l(,  Mmic  ,.v.   „■  ,    . 

-  --  ^'""--  — '.,  and  t.ic.,  ^;;;;;':;;;'a,.  eXu:^';;,,:^^::^:;,;-;;;;:'- 

TOBACCO 

■'■"n.KK,  i,  pivpaivd  1V(„M  the  leaves  (,1 
sexeia!  .,pecics  (if  N,c(itia,,a.  a  genus  (if 
plants  l)cI<„-.Ki,is:  to  the  nati,,al  („dc, 
Sohinaauic,  a  faniily  \vl,i(  1,  includes  the 
tomato,  potato,  (---plant,  deadh-  night- 
shade, and  ni.my  ,,t!ie,-  «ell-kno\vn 
Jikuits. 

rile  ,pecie,  (,|   Xiceiiana  aic   iiniiK- 
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,ose  (if  which  the   {. 


as    tobacco 
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ai'e     vvvy    few.      Jh 
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milAK,    l-L()ll.lIS    AT    WIlKK    UN    A    SIMATKAN 
TllHACCO    Miai> 

.v|.<Mt..d  ,.,  yuld  ,lu.  N-ancty  known  as  Orinn,-,,.     T|,..  M>l.j,..t  ,.f  ,1...  b.„an„al  Munc  „1  ,|„. 
<  Ih.u  CMnnicnial  tobaccos  will  l„.  „u..v  fnllv  dealt  with  later. 

llic  <inrstion  as  to  the  oiij,'inal  lionx'  of' so  iinix.rtant  a  ol  n.t  -.s  t,>l>,  ..  •         , 

-  -"'"'■  '"•■'•"•'■.•  spcccs  „,c„tio„ccu-,s  natnnmv  oi^oJ  "«;::   ;:,r";;;3V  ''r: 

MM-  to  a  considerable  a.non<,t  of  discussion,     lirietlv  stated    the  ,,     stion  r      1  ,f 

■l^-Hln,.  between  the  clanns  of  the  (,.d  and  the  NeuNul^dts^l.'  :    f  r  pr^,;':     .:  ■  ' 

n.  .■qnallv  ,on.n,on  n,  both.     K„r  a  ^•erv  Ion,  tnne.  indee<l  up  to  the  nu-Lnr.,    a  u,     : 

It  wasbvno.neans.ertan,    that  truly  wihl  plant.  .,f  at   a,n-   rat.'  V    7„/, ,  1,        i  >     ■ 

f,M;:;"',;,;;;;r";','^  ;r':"^,-  - ^'■•'■^«'  ■'-  'i''"i.""i"  .^:;'::". :  r:  ti: 

iii>toi\   o!  Dmi^s  stated  that  -the  common  tobacco  is  a  native  of  the  \Vw  \V„rl.l    ,i 

::;r';,i;;;'r  ;i:  ";^  :;;;:„;:„„' '• - --• -  '"-.'^.^wr*  .ir^:: 

\\.lh  regard  to  A.  rusluc.  many  botanists  have  been  mclined  to  ascribe  to  tins  plant  an 

■.'•  ew<lence  for  a  non-Aniencan  orign,  of  tobacco  appears,  therefore,  to  Ix^  Z^-'    ^    2 
-luu^uter.  and  I)e  (  andolle  sun> ,  up  the  question  ,n  characteristtc   fashion.     He     n^  tlm 
.11  the  numerous  spec.es  of  the  genus  Nicotiana  found  in  a  wild  .state,  onlv  two    ."for!:, 
Amenca,  and  both  of  these  occur  ,n  Australasia  :   X.  s..rco/a,s  of  Au  Sa   a  d   V ^^  5  , 
^.und  ,n  the  Isle  of  Pn,es,  near  New  Caledonia.     Further,  ,n  the  conten    ^    hat^i/^t;  e    I 

.arb  tm  es   he  t.n.ls  no  support  for  the  Asiatic  origin  of  the  tobacco  plant    for  th         rco  i c 
M noke.1      was  cpnte  chftetent  fron,  tobacco  and  was  derived  from  a \v.rietv  of  pla  t     o  e 
ot  the  most  conunon  V  used  beiuL' '•  bhiiic  "  fli,.  r1ri,>H  I     .         f  i     r       ,     """>'"  P''"'t'''  <"'< 
\(,'ain  tlR.  writin.rs  o)  f,,,    n  .,     ;  ^^    ^'"  '^'"^  '^'^'^~"  "^  '"'1''^"  l'i™p  {Cannabis  saliva). 

.\j,ain,  t  K  xMitmgs  of  tiaxellers  m  the  Last  up  to  the  thirteenth  and  fourteenth  centuries  n,  ,k  • 
no  me,U,o,,  of  tobacco  and   in  fact,  we  are  in  possession  of  no  certain  cJ;c^  ^  ^  ^^mg    h 

.thet^l;i:rs:;^^^^^^^ 

-mi.  I    ..t.un.^.  r.   M,.  n.imc=  which  ctymolagieallv  are  distinct.     Now  in  the  rase  of  tobi.-co 

he  plant  is  known  throughout  che  New  Worid  by  names  which  can  be  very   eadi  v  re  ogm  "d' 

as  mere  corruptions  of  -  tobacco,"  a  word  which,  as  we  shall  see  later,  is  of  undoubted  Amtncan 
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mill 
lioin  A 
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into  I'ersia  hy  seed,  and  the  1 


ya  variety  ol  a  lira/ilian  pi 


'IiisMan  l.oiaiiiM   l-,,ch,  r  to  he  ol'  (  | 
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linear  oliijill. 
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..oo.  e,-,a.,yseeu.  and  the  latt.-r  has  proved  lobe  n„r  K-  V    / 'n  nHroiiii,  ,  , 

Suntmin,.  ..p,  then,  we  lind  that,   n     all     ,  ol      .  '   i,',:  '""""",     ,      , 

N;.-ot,ana.  winch  is  a  typically  .Kn.encn  .en    '      ,   |        Z  ;;",""  '""^   •'^'^'""   ^l"""'^  " 

\N  .'Stern  lu.misphere  are  A^s,,,^v,Vc..an.^^W,;;,'^,^T 

The  origin  of  the  word  -  tobacco  -  ha/.^n    m'      ,  ,  "  '"  ''  ■""  '"'""'  '"  •^  — 1-" 

v.cw  inclines  to  th.-  belief  that  th..  word  i.  der  ,'l  ''  ",      ,'"  ''-l" "  "''  '''-""'""■     '  '"e 

""•  '-'-f -•■'•'■■"- ■"  -.'.-n of ti::. :!ini;   ■;:,';,;::;;  ;;;■;-';•  ■"  ";-.^^'-  """- 

a  K-eat  victory  in  this  islan.l  he  fonnd  ev  en,^:.         i,  '"    ""  '  ''"'"'""'  '  '""-«■ ■' 

The  plantations,  however    were  no  lo  ,  ,■  ,  1 '""""'i'-  "1   I-Imco  „,  ,ev,ra|  ,hstrirt~. 

;"'-■  i--  "^  America,  :;n^zz:::i  'z: :::.::;  \  t"  ' ■'  rr'^  -" 

Ii'-ni  which  the  herb  received  Its  name       I'  '^     ''^  ""'  '"'""'  '''  '<'l''i"-. 

•■  Ttavels  in  America -mis]''    si^tu.^  '"'  '""<        '""  "'  '"'''""'•  ^'"'"^  "    '- 

->n'pc  was  deriv..d  from  the  name  of  a   h.  .,  h        „        .      n  ,  ,'    "  \'  "'"  ""■'"''  '" 

''"-■-'«..  .n  smoking  the  herb.  N\NuJ,,i  >,:;';;: ''7' '^•'^'-•'•'--''-'. 

"1  tl-  sixteenth  century,  th,.v  fonnd  tl„.  people  „,        ,.  „/;'■""'  '"  "■  '■■"■'>•  ■^•'■^'- 

a  double  pipe  uhuh  was  .nserted  in  the'no    ril  ^  ''   ,i       ■•■;         f'"'""  •"'';"■'•"»'"""«'' 

'.  -sha].ed.  the  arms  of  the  V  bein-  snihcieMth     l  '   '  '"  ■'"""■  '''■""'•t-''-  aM<i 

'-"f'-.  -i..ie  the  leg  of  tl'  m^.m;:;  w^! ,:  ji^i;'  i;:  ^ ,:;;;;' ^  ";■•.  ■;-'■•.  w,,,, 

'It-awn  ,ip  into  the  nose  and  mhaled.     This  ••,.,.,',  ''  """'  "'"^ 

a.id  there  is  little  doubt  that  in  n  w.-  hav     the  in  '        "       ■'      '"  i''"'"^   "'  '■'''•""•" 

that  the  smoking  pipe  of  the  I  ulh       ,1  "  '"",      "'''•"'"■        "  ^''"•''•'  '"'  ""•''' 

.abac,  and  ..tici,:,nd:.;'';o:Sv':;:'ak;ng^';o':,;:"  :i:-': -':  '"■-  "■"--  ■-  - 
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I  III     l'l-<  "\  I  t<\    III     iiillAriO    l;\     \j  |;m|'|   \n, 
lining  "'"^  '""I'v  'I'lli   "III,  ll„    l„„,„u   ,,,1,1  |i>,,|,.,hl,.  ,,,,.,,1  III   ll„.  i„Im,,,.  pl.nil     u. 
^^'  '  "•■''  """  '""  •'••'■"l.iiii  111  -i.„„-  1,1  tl„   .  I,„.|  |„„nl,  „■,„„,„■,  Um„  u,tl,  ,|„.  ,„t,„a,Mi.m  ,,- 
';'''■'"■"  "^'"   """  ""■  '"""""  -  """   ■i,.,-llv  .„l,li,  t,  ,1  I,,  ,N  >,~,  ,      A,  !,,„  I„vi,  M.,l..l    ,l„,v,- 

""■  I"''"'"    "'  "-"""^  1"  II"    inliil.itiiin  .,1  „, ,„.  I,,,,,,.,  ,1,  ,„,!,,   t,,,,l',v,.„i„.|,„„,  „„| 

';;  '"'"''"■''  ■'  I'''  '^""  -'■"•''  -'"-■  "1  'I'"l  Im>  I'liiU'  l.iin  kn„wn  amonj;    •.„t,i/  |„  ,,,,1, - 

'  '"'^  "'■,  ''■'''    iii,„i„,n  ,,|   ,i„.   |„,„  „,  ,    ,„  thr  wilting.  1,1  II,  ,,„!,„, „,  ,„„|  .1,,,  |,,,1,„  u.,^  knnu:, 
■  iliii.ni;  thi'  .m.iriit  (,,iiiN.  ul,,,  ,ni|.liisv,l  |„ni|,  |,„   i|„.  ,„|,|i,„r. 


liklll-ll    NDKlll    lidUM,,,.       V(,l.N,,     K.UACCO   I'LAMs    INDKU    SHADK 

'niMh>ttr,,.twniil,vin,nli,.,,,,lti.lxii,ua>U,r,K,ir,,ti,-,inpl,.\v<lwasm,ulrhv(I,,-,-io,>l,,, 
:''"';''"':■     '"  ""'  '"•"   l'^"'  "'■  '-^^'•-^■  <  "ln.nl.,w  ,l,>,,at,l,r.l  a  small  ..xpr.liti,.,,'  In„„  an',,,, 
us  shi|,^    ,,,.w,,  to  ,.x|,|,„v  tl,r  island  ,.1  CuIm.  an.l  tl,,.  n.,n.  on  Hui,-  ,vt,im,  .vpoit.d  tl,  m 
the  inba hitant.  o|  ,|...  ,.|,,„,|  ,„,lnnu(l  thnn-rlv,.  will,  a  , vrtam  IutI,  from  Nvlii,|,  tl„.v  .livu 

I  li'uds  of  .niokr.      ri„.  1,,.,  I,  was  dii,  ,1  and  i,,ll,.,l  m  .,  ,„,.,,.  ,,,  mai/c-lcaf.  whirl,  was  iiH,!,  ,1 
at  onr  ,.,ul  and  l„l,l  ,„  th,.  in.mtli  at  thr  othrr.  a  .Ir^rriptioii  wlii,  h  would  1„>  n,ut;l,lv  airnr  it- 
hir  a  ntodrni  .  iKa,,ttr  or  n'^.u.     Duiiiij;  his  sr,  oiul  vovai^v  t..  Aiiiriica  in   1494-(-;,  Colnmbn- 
«as  aivumpani..,!  by  Kanion  I'anr,  a  Fi,  mlMan  rion';.  who  ,l,>,nlx's  thr  habit  of  siiiill-takin 
am.„>K    tlu:    lndla„>.    and    lat.r    thr    S|M,„a,d>   oI.miv,,!    tlu-    pia.tir,.    of    toharro-rhrwiir 
anion^i;  the  „;a,vr>  of  S.mth  Anurira.     A>  tl„-  Spaniards  p.  n,.tiatrd  nit„  thr  m^w  countn,^ 

II  hnaiiic  more  and  more  obxaoiis  tli.it  tlirsi-  pra<ti(vs,  ,-.p,.ri:,llv  il,  .f  .,'  -m-.i-m-  ■;■'••' 
nj.  to  thr  pf.M.nt  had  b.vn  probably  ivgard.-.l  as  mrro  local  .■uston,>,  w.-rr  aii  anrMii't  an  1 
univnsal  nsa.izr  ;  and  latrr  exploration  and  stnd\-  >l,owvcl  that  thcv  woiv  intimat.lv  bonnd  up 
with  the  most  solemn  nt.'s  and  ceremonies  of  the  native  peoplo.     Other  exploais,  foHowiii 


Toba 


ceo 


L'l  '.< 


'"""■1"'"^'' f''"l'""l'"l'.l..!l-.,||l:,.  „„,„„,  ,.„,.,,   ,,  , 

l;'''l-n,,..n,,ln,  ,h,,,.nn..,,,nMnMm,./„,MV|.,,  nn,r   m''   ""' ""  """;■■■''" ''Hv  ^  ,,Im  ,I,„. 

'l"-'""""-M'l.n„-,.  |„„„  |;,„.„.n       I,   ,1,  '      ';■."""•■'   I''"i~\lnlv,    ,n,| 

■'   pliVM.i.u  .n,nini^HM,r,i   l,v    |.|.,|„,   II   ,,,  "     "    ""  "'  '■"""-■  l-iiMM.I./,  I„,u,.^,,, 

■■'  "- '!'"■'  '■•  ^^■^.■■•^^Mnn.„^„,.  ,:,,„,     ■;•;"'';"■""""' '"^""  i ■''^''"■- 

;■'-'"■•■;"-  I-. -1.-I.I.  .1.,:,',: ::',;:,  r,:',;;'; ''"'?'"■■'■;■' "" 

'"'•  "-  V, in  ||„,  I,.,,,,,,  I  „.,,  I    1,1  ,  "■''  1.,^  i.ImI  .,,    ,  „„.,|„,M,I  1„,|,  ,,„|\-. 

^-''■■^•-ni..„i, '-,un,;  :,'t::  ;:;;':'■ '''^•,'^; ^ "■"■■■ -■■■ 

i""-i  "iI'IK-.iIIh,m.,m„    „,,„„.-  u.,,.    ,     Mi,    1         ,  I"'l"il.nnx   ,,.    ,  ,n-,|,Mnr:    ,]„. 

""    ■••  ■■-,,,  .,,,.1,,   In.l ,„•■  -l,,',!,.   ■'  ■' "".'""    ""-'■"^'"" .Mu,  -h..,!,., 


I  '!'■!    ll'-'  111,,  ,   II    ,,,    ■•  ,||^ 


IIH'    toll.,,  , 


""'  \\'ll''ni  l.ilU  ,,,  ■■,„„  |„,|v  -„,|,„,, 


ii^i  1 

...''t::;'ri,,:;;;;\::::::,;:'-        -;■■ ........  .„.,„ , ,„.„„., 

.\'»    W.,il,|.     >.V|„.„  ,„    ,5S(S,   K,,,,,,,   ,   .,„          '""'^'"^  ""■''■" '"""'"'-I'.... n.,. ,1,1.,. 
Vn^.nu,,,,    I  h,,,,,  I,, ,P,n.,., ,,,,,,         ,;:;•'    "■■'  ^';^''"''"   '■'   'l-  '"w   H,„1i, |„„v  ,„ 

''■'•'''''■'''--.Inn,,,..,;.,:;:';:,:       ;:;:'';:7;V^ 

•'■'■'''■"''•'''■'■ '-t.i..i,..n,.  I-  :::,,:'    ;,:.:l^''',,'';Vr^^^^^^     ' ^'^- ■"'"'■• 

"'  'I'.'  n,M  l„,.l,n^-  of  si,  w,|„.,  k.l,  ..        ,,  ''''   '■■""■  '""'^'"-  ■""'  ""■  ^•"■■"- 

'■■"■■"• ---- ■  -> -- ":•  ^:.::::;n:.  t,i;:;;:':,'^^^^^^^ 


^;=2^"-- 


^^fl^*, 


f-i/.^-^. 


^^ 
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-i"|.t.d  \'^  ..  Uu   Mulu„lu,,U  tiK.n  „  .,,,...,,1  u„l,  mm,  v,.ll..„>  ,,.,,„..U   ,„.„„„  ,.||  n.a.on.    .1.,. 

■''•";"'  T    '" ""  ?"•"' '" "" ''"'"'  '"^'"^  •''■"' ' « ""  ---...•n,!.  ,,.„;„,; 

1:.     ...pi.     HH„„-,.    ,„    1  „     „-,     ot    ,„|,,,M„   X...,    vi.w.l    l,v    tl„.   ,nu ,„..,    ,,;„1    ,.,,„.,  MIK 

■S   tl...     .n.Mlv  rlap-,  u,th  .h,     ,„.,„.,   ,,„„,,„.   „!„,  .„u    ,n  ,i„.   |,.h„    „„.   „„,,|    ,,,„,.,„ 
'    n...,..l.>,..,.,Mu,  ,h,.  |,..„,.l,..     Kv,,,  , un  „K.  n.  .,„.,   „1  ,h,    ,„,„.,..„  ,|.,.  ,     , 

",;''^""V"""'^,  :'' """'  ""   "•"  '"'''  "'"'  ''  "l"'"^  ^""'■' •-!  -'  ^  --M,  ,.11  ,  J.. 

i|  ^,  uin,,,,.  u„l,  ul,„h  ,t  u.„  .,|,,,.„...:  „,„  ,„  ,,„|,n,,  ,,.m,,,n.,l  ,„  ,|„.  .],,,„,  m.MM,,,- 
i.ikrn  l.„  ,i>  ~M|,,„,  >>„„,  ,„.  tl„.  Cuimiun,,  ,,,,.1  ,i  «,ll  I,,-  ,,[  „,.,„-,  „,  ,„,„.  ,i,„  ,,.,.  ,„  ,|,,  „„ 
"t  III.'  tr.iKi.iril  \V(c(l  III  111,-  ,1,1,  I  ,, ,111, III,.,  ,,|  |-:i||,,|„. 

''"■   '"•"  "■  '■  "'   ^""■'^"'-    "■''' '"I    I'"  •■",.     OIHMl    n,    lM.,n,  ,.   ,|;|,|1    ,|„     l,,^..||   ,,|    |,,„„ 

•^  Mil'     ~^ai,  -^111.  \\li''n  111,'  h.ibit  took  ,1 

i^l'Mt  ImM  i!|„,||  t!|,.  |),-,|,|,. 
'v,ii    \\, 1111,11    ^iiiiikiiiL;.      >., 
^ii'.il  .1  li'ihl,  iii<l,,.il.  III, It  III, 
'"iMiniiiiiii,    uitli    |i,„vi|,h 

Mlcili'      lli.ill      ,,|i,-     ,,|,j|.-  [       III 
VlrU,    tl|(illL;llt     III     1,1    |,\y    .1 

I'lN  ii|i.)n  all  t,,l,,i.i,,  Mil 
pDil.'il  ||,,m  Aiiuiiia.  rih 
|"nl'l'-.  •!'  lll>l,Miiiik((l  Miiali 
|'l|ir>\Mt|iaMlrt  il  IhiwI  lltl,',! 
"I'll  111  iiatcii  .^t.-.iw  -^t.-iii. 
tlic  iikkIiI  jjcin;^'  .npjcj  f,,,iii 
I'll-  |'i|)«>  iiUnKliiccil  fnnii 
^l''iiii  ;  i>ut  \iTy  MiDii  K 
1)1  ralili-  111,'  fa>lii,iii  toMimkc 
tiiliaiv,,  Ml  i,ii„-.  ,,f  thccl.il),,- 
latr  (l,'r,if;i,  iisLcl  In-  111, 
Orifiitals  l.ir  tlu-ir  bliaiif;  ami 
I'lmiiii.  It  w;is  -  •  loiij. 
I)i-f"ri-  a  iicatcd  ■  iv-v 

aiiiM'  Ivtwccn  the  |),ii|)!t-  ,.ii 
till-  oil--  hand  ,uid  ili,> 
>iliiilai,  and  |>liy>i(-ian>  en 
till-  "tin  •■  as  Id  III,-  inoralily 
111  liiiiaiiii  smoking,  but  tlir 
II   .1  1  .1  ■  habit  LTcw  M)  iai)idlv  aniDii" 

.11    .W:   and  tu.  national   .xdu-.iu.i-   wa.   b.-nHit.-d   ti,   so  gr.at  an  .xfiit  that  boL  ■    o  ^ 
olM-.o  u.,..,v.d  royal   s„p,.on,  and  I.OU.S  XIV   d,r...,..d    that    all    In.    troops    tlu'n    b'  i  i,^ 
d,-.spat,  iKd  on  an  .xp.diMon  to  Holland,  should  b.  provuk-d  with  toba,-io  an.l  pip.  ' 

Among  tlu.  upp.r  clas,s..s  smoking  did  not  >Hr,im.  so  popular,  tobaao  b..,ng  tak.n   moi, 
gc-n..rally  in  tho  form  o.  sniift,  and.  in  ronsc-qn.-na.  of   thL,  ,t   w.is  abont    tit       do 
,sevr.U«nth  century  that  th,.  rraz.  for  ..xp^nsiv,.  s„„ff.box.s  set  in 

Til.,  a.tual  dat..  of  th..  introduction  of  tlu-  fragrant  weed  among  that  nation  of  sinok.-i. 
he  Dutch,  IS  sonu^vhat  .iniertain.     In  1590  the  phy.cian  XN-illianAaii  d..r  M.vr  wrr'    it 
he  had  ..een  Knghsl,  and  I-r.nch  students  smoking  the  n..w  herb  at  L..vden,  but  theii  is  s  m 
reason  „r  supposing  that  tii.-  habit  had  been  indulged  in  bv  Dut.h  >a,lo,.  .o.,;.  v.  i  ^^^^  ^ 

':':;:!:':±f'.:!!r'':^  ''r^ ""'  ^?'"^  ^","-"  -'^'^  -»■  ^-^^t  progress  amongst  tli:;^.: 

>reliminarv  ; 


A   crii.w    I'LANr.MKiN 


some 


students  and  seamen,  toba.co  wis  relegat.d  to  the  chemist'v 


mpts  of  the 
ip,  where,  however,  it  held 


iMliiiAl^^W 


Tobacco 


!»(« 


A    ill  III    (II-     Klri'     Till 


■^  |v.m<l.Tf,>!  n.,.„t,,t,:,n  „,  a  ,>,,imiv,..     I„  ,|„.  ,„.„„„„„  ,„  „„.  „,,„„„„,,„,  ,,,,„„.^,  ,,,„  , 

;;:'n::.s;;r;rst,;;::;™;,;;r;;;;:-::i;:'^:.:::,j;:^ 
rrfr;i!::;;;-;:'"i;-,-iii--::;;;:;::7',r;:,;;„;::;:-^^ 

Am.vrsl,.,irt  .,,.1  /,.,.l„„.l,  and  .mn  aUnvanls  ,|„.  ,„l,al.,,,ui,,  ,i,   ,1,..  ,  |  '■  „     " 

N.-nl.Hn,l,an,.  and  I.,n,l,ui,  ,i,.iv„„,.  f„|,„.,..l  .,„.  ,,.,.,.■  ,I„v  hlu  ■  ,  !  i  ,  ''• 
-  t.'vm.s  W..IV  iip.,,..d  in  tlH.  Iiiwn.  ul,i.,v  tnha. ,  „  l,.„v,.,  u.,,-  „.,,„l,.il  l.v  un,,,,.  i  ,  ,.. 
"-.  wli.  sat  round  ,1,..  .in.  and  tal.l.s  „i  ,i„.  ,„.,..  ,.,„nn,  ,„.  ,l„.  Mhaiv,    a  .       ,   ,k     ' 

"      "'"■  '■'^'>-;  "■'  '"■  -''-'■  PiP">  :    '"vdli-,.  ,„  .IV.  .1, ,vn  Ml   'l  ,-,  u,„  not  vuli.iu     t  •     U  ' 

tliui    luiMiic  indulgni),'  in   thr   mw   h.ilnt.  ' 

ill    (,  ncal  and   I'nivinnal  (.,.vi.mnu.|„s  atti-n,,,,,.!  „i  ,  1,,,  k   th,-  hal.il  hv  tin-  i,.ui„,  ,., 

nniXK,.,!  I,n,.>  on  ,,..r>i,n>  limn.i  -  mi,  kin,- "  toha,,,,;    ,1„.  ,.,v,.|,„„x ,|.ha,    a^vlnnn    md 

iHiKlniis  instltutiiin>  Imliadr    t,il.„r,,   .,,,,.1.-; i ,■  : '  ■       ,  ''"" 

pn^H.M..n, :  aiui  tinaiK-,  ,t  wa.  inadi.  nn, ,iii..  u.  ii,',. !  ..;iu,i;-:,niii;a;;::;;d  i,',.;;!  d,:,;.;;,;;.;': 

.       ■  o  T'  "'"■^'  ;"  ■'"■     ^'■^■'■■""•'•-'  '"  ^l"'-  '"  ■'II  '"-'.  hv  u-..||-nu,.nt,i,ni.d 

|x.i|  ..  to  th,.  lonttary.  sm.ikm«  spr.^i  witli  ^ivat  ra|.iilitv  ainmit,'  all  ,  las.r. 

'  I'     '"'l""tani-..  „t  tin.  t.ihaivo  tradr  to  Holland  gn  w  ,a|iidlv.  and  „t  tlir  b,.:,Mnnin.^  of  th,- 


'^Jrm*'.A^u.u^ 
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'■H.,,;j,;':;;;,,;';,:r:  ;;i;,i'i;;;;::;\'^^^  -y... .;. ,..„.,.„„, 

Am-t,„|.,„,   i,„„    \„..n,M      ,,  '  '"^'    Ti'n. ,,i  1,,,  u,  ,,■  nn,,,,,  ....1  i„t,. 

-I A,,,,.,, 4 ..iKnM.„J;:J     ■  \;;;  :''"';'^''^^ 

""■ ■" '-" " -.':.::'::.::,;;::i:;:'::;;::;;:;'i:^;;:^^^^^^^^ 

iii'l    1  \>  .  ~,|M.     ( ,iiii|iiiiti(m. 
''"■     I'lllil      Ikiiij;     c-imi  i.ilK 

lllr  lllrl,  |,,||,|>  n|  lilVtlMII 
V\Ihi  Wrlr  II, lU  ,i|mi  1  ikIi.iv 
"illllij;  Ici  >li,iir  III  (li,.  ||||j„,i| 
tl.itlc.  ImiiiIi,  I.  Ill,,  (.('itn.iii 
^'■i<|  -  It  Ilu>  Inn,-  |r\i,i| 
l|'■|^^  iiii|i(irt  iliiiic-,  (,ii 
I'lil.li    t,,li,i,,,,.    ,iih|.    uIm  II 

MllllLlI      ll|l|M.-.|,     \\,.|r     111, 1,1, 

in  l!(li;iuiii,  two  u|  i|„.  nn.-i 
llll|i.i||.ilH  (it  til,  1)111,1, 
III. Ilk, t^  w,i,.  ,|,i„.,l,  (!v 
17(S<<.  lio\v,\,.r.  111,.  i,.|,|,, 
li  111    -I'Ulruli.it     li'\l\(.(|,  ,111,1 

•  iuriiiK  til''  Ani.TK.m  W.n  oi 

liulr|ii  II(I,.I1,,- tlli.>ti>|)|),if;|.,,| 
Mll>Jillr>  li.iii,  \'|i.;i„i;|  |,.,|  ,,, 
.1   ^^KMt    IIIl|l,Ill^    l),.i,|j^,   j,|v,.|| 

1"  llic  limii,-   i)l,inlatioii>. 

It  WMiild  I),.  (Iitliiiiil  I,. 
liiid  iiiini'  1  iiniiiiiHil  -.iniikci- 
til. Ill  tlh-  (i(iiiian>.  ,iiul  aftii 
itsiiitnKluitji)niiii,,tli,.i-,,iiii- 
tl\'  ill  till-  sixtfiiith  rciitiiiy 


ii.Mni.MiN,,   nil-:  [|^^,, 


r  * 
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The    people,    lio\vf\c'r,    disrcgiudcd    tlir 
patriarclial    ban   and    tlic   ordurs  of   tlic 
••  Little    Father,"   with    tiio    result    that 
three  years  later  smoking  was  forbidden 
under  the  penalty  of  losing   one's   nose. 
Kven  this  vigctrous   measure  failed  in  it- 
"Ijji'ct,    and,    in    1641    the    Czar    Alexis 
ordered  that,  on  tile  third  ronviction  for 
smoking,  the    offender  should    have    his 
nostrils  split  and  be  banished  to  Siberia 
for  life.      Many  paid    the    penalty,    bnt 
smoking  became  more  and  more  popniai 
-so  j)opul;ir,  indeed,  that  several  tires  in 
Moscow  were  directly  traced  to  the  users 
of  tile  weed.    This  was  the  last  straw,  for, 
fearing  a  disastrous  conflagration   in   his 
capital,  tile  Czar,  in  1655,  absolntelv  pro 
hibited  smoking  under  ])enaltv  of  death. 
In  the  reign  of  Peter  the  C.reat,  however, 
a  great  change  of  opinion  took  place,  and 
smoking   was   openly  encouraged  by  tlu' 
Crown  in  spite  of  the  prohibitions  o"f  t!ie 
Church.     Since   that    time   smoking   has 
steadily  increased  in  the  country,  and  at 
the  present  time  Russia  is  one  of  the  chief 
tobacco-producing  countries  -if  tin;  world. 

TnK  Hor.wv  oi   Ton.\cco 

We  will   now  consider,    in   somewhat 

greater  detail,   the   species  of   Xicotiana 

of  value  to  the  tobacco  manufacturer,  and 

the  chusses  of  tobacco  which  are  pre]xireil 

".  i"''.™;i,r;™rn.™'T'' '"  •V'"""","-  "-■•  -■■"■  ■"•■"""'■''■•■ '"  ■■-»" «»™. 


TOBACCO   C.ROW.N-    KOR    SKED    PCKPOSES    IN    SIM.^TR.A 


e  extent  in  (iei 


Tli(>  world-f; 


from 


imous  Latak 


rmany  and  also  in  the  East  Indie 


a  varietv  of  A".  Tuba 


a  and  Turkish  tob, 


The  latter  s|)ecies  is  th 


rum,  though  form 


u'cos  are  now  gen 


leralh'  re 


some  of  its  \arie: 
var.  oviitii,  iiffor.i 


sount 


of  H 


eriy  they  were  ascribed  to  A',  rustic 


'garded  as  obt.i 


uiigari:'.;i,  Hmzili 


isl, 


X.  crispu  is  t. 


specially  the  narrow-leaved  H 
.smoking  toi)acco,  aUliough  tin 


an,  and  much  .\siatic  tol 


uir,'arian  form  distinguished 


le  source  of  the  tob. 


\ield 


irgely  grown  in  many  parts  of  Asia  M 


icco  u.sed  in  making  the  famous 


niparativelv 


)acco,  and 


as  ,\ .  r,7v,'?r,(. 
^mall. 


inor  and  also  in  Central  .\- 


cig.irs  of  the  Levant,  and 
Sliiraz  tobacco,  as  stated 


r-  K-n.-.     "  -  1 


abc.v,.,  isdcriM'd  fnim  X.  pcrsia,.  |,ut  l,ot, 
as  a  mm'  vaiu-ty  of  .V.  Tu/uu:,,,,,  aii.l  s,, 
famous  tobacco. 


Tobacco 

""^"■"■'■"""■"i'l'""lt"n-^,,r,ltl„>>o-,all,.,l. 


">■  "'HM       .„.,1„   ,|„,  I,,,,.,.  ,,|,^,„  „.,„,  ,,,,^-. 
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prch'S 

moiu 


l"H  (uMMi-Kr.AK  (l^ss^„M„,^  ,,„  -nHuro. 

lns|,itiM,ftlu-intcivstwlncl,utta,l,.-.t,,akn,.ulr,|,v,,f,l,    I    ,      ■     ,  • 

<yi>'s  of  tobacco,  ,1k.  fact  rcmain>  ,l,a,  .„cl,  /V",;  ,'  ''i'''.'' '''''''"''''''''''' '''''''''^^ 
"Kun,factu,vr.  for  the  numb,.,-  of  van,-,,,.,  ,uul  fonn  .^  h  i.T,  """  "^'^  '"  "'"  "'''^" ''" 
a  matter  of  the  greatest  .l,mc„l,v,o„ar,  '"' ' 

further,  tlie  very  .same  \,irietv  of  to! 


I)ri  Irs   1> 


f,'i'<at  that  it  is 
iny  iMrticuiar-radetn,,.  |„„,„„,,,|  ,,,,^,,„  .     „,^, 

seasons  „.ay  produce  a  leaf  wh.ch  ,s  ;d;;;.!:; ';::,",.;:„;';;: :,;;;;::.',;,";:;;';"" '"  ;-';■■—- 

the  variety  may  yield  comi)arativelv  thie  '    ■■■■■  ■  •""'".'"  I'mpo,.  ,.      |„  ,1,,.  i,r,t  vear 


winle,  m  the  next  season,  the  >ame  varietv  will  nn;i,l""'r  "''";''  •""  ""'"  "^'■"''  '"'•  ''-"'■^X-  ' 
oi  ph.g  tobacco.     The  same  ■  ^  u  t  u       ,^  ^^'H  !'■  "lu.  e  a  heavv  le:,l  -.utabl,- for  th.  - urappers" 

"P,x.r leaves w.ii a.f!  d" i  .  V  ; ':/;:;;:''';v''^''''' :'""■":" '■'■'^^'■^ "' '-'■■  ^''•- ''- 

andthe  lower  leaves  a  ,ood  cpi.u^'.^f  ■,.;,l|:;!:\,;;:;r:''  ""■  -'^""  '"--  ^'  Pl".  wrapper. 

<.ca^  wu.;r;:;;::;Ti'^:;;;:;-,:;i::,;-f ;!';  '"-;'•;■•'■  -^^  --..  ,...,..„...  ...„ 

<i.vided  into   ".lasse    •■   a   •     I,'.    "     j  '^^''■'"  "'   '"^  """•      ''"l-i'Vo,  are  tirst  of  ,Ul 

-ended.  Tints.  :.::,iav^h:'i-;e,;;rv;i;::;:  ':;;:r:;r:,!":.-'r"  ^"-  -^"-  '^  '-"v 

Sll 

qn; 
ter 


uviueu  nito   ■■  c  asses  "   -i    •■  ,-i  ,  •  •  "     ;      ■     ■  ;  I'M.aMo.,  ,irr  iirst  ol  ,i  I 

.tended.  Thust^v  Luvth  ;•:.  ;!;:-T  '  '""]""■  '"■ "''''''  ^''"  '"•"'-■'  -  "-i " 

ualihcations  of  the  leaf  su  h' "Voi^u  7     .i    '"l  '•::'7'''"^  J'"  "'"  •■"'"l-..t,on  of  certaut 

r:;:!  •--- .^^,  -  -->'  --;-  "^  :-";r:heii':::-!;;i.:::;-:-:::.-:::- 
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<an  <mly  ho  pcrfomu'd  by  men  who  haw  s|.(nt  tluir  whole  hws  in  thf  tradol  iMr  (1  S 
Odhmi,  ..f  the  DcpartnuMit  of  Af,Mi.iihMr.'  for  Soiitli.rn  Rlioclcsia.  !ms  summed  up  th,' 
matter  m  tlie  h.llowiMf,'  words:  "To  h.rome  expert  in  th,.  .las.iheation  and  .-radinL'  oi 
tobareo  reqiuns  hle-loHK  ..xp,.nenre.  All  that  the  lamier  ,an  attempt  t,.  do  is  to  plan 
all  leaves  of  a  eertam  si/e.  .|ua]itv.  anil  r,,|our  tof^ether.  and  Kt  tiie  hnwr  .lassifv  them  a^-  hr 
wishes.  I  his  proi.er  assortment  of  the  l,.af  is  one  of  the  most  important  thnif;sin  the  whol,- 
..I  the  toha.vo  husnu'ss.  A  tew  leavvs  j-laeed  ni  the  pa.le  ahow  wher,.  thev  belong  will  lapvlv 
dr>trov  tile  selling  value  ol  th.^  whole  i,M;,de.  and  in  ease  of  doubt  alwavs  place  tl'ie  leaf  in  tl.,- 
^'lade  below.  .Man>-  farmers  d.,  not  iv.viv..  moiv  than  from  one-half  to  three-,|uarters  of  th,- 
value  of  their  erop.  for  the  reason  that  tlu-y  hav,-  iiegle,  ted  to  properlv  cla.sifv  and  Kia.lr 
tluir  toba.ro.  and  hundreds  of  shivwd  leaf  dealers  have  m.uh-  their  fortunes  by  bnyinj,'  u|, 

[\u>     p.ioily    f,'raded     tob.Kd, 
and  re-},'radinf,'  it." 

A  "•  (iooi)  ■■  T()n.\C(  () 

To  atti'inpt  to  deliiie  ,i 
■■  K""d  "'  tobacco,  or  e\'en  In 
enumerate  its  characteristic-, 
would  probably  be  regarded  ,is 
presumption  by  the  a\-eraf;e 
smoker,  for  each  indi\-idu,il 
consumer  of  tobacco  is  a  law 


unto  himself  on  this  ini|iort,nit 

point  !     And  to  a  very  gn  at 

extent  h 

contention,  for  a   tobacco 

garded  as   ideal    by  one    n 

is(iuiteuni)alatal)letoanotl 


is  (|iiite  right  in 


ersons   Ic 


ad 


mg    a    sedeiitaiA 


life  generally  prefer  ; 


milil 


icco.  w  hi 


tob; 


in    acti\'i 


le   tliosi'   eiigageil 


iut-d(i 


I'mpli 


meiit  are  generally  not  conteni 
unless  provided  with  a  stmn- 


edeiitary  workers  to  tind  that,  during  a  prolonged  liolick 


tobacco. 
<if 


id    it 


IS    a    in, ill.  1' 


of  acti\-i 
ordina 


>■.  in  which  tl 


Common    ex])erienc 


ley  <ii]oy  abuiul.in 


uliti 


exercise-,  a  strong  tobacco  which  would  have  been  refused  bv  them  mid 


In  the  earlv  davs  of  the  t 


is  consumed  with  comfort. 


wiiilld  burn  readiK'  w 


ob.acco  habit  tlu'ie  can  be  little  doubi  that  anv  tob; 


sill 
the  i 


d  b\- 


IS  coiisid.  red  suitable  for 


wh 


ian\-  ol  the  jxioti  r  and  more  i)riniiti\' 


nmption.  and  from  the  (piality  of  the 


peopk 


s  of  the  world  it  would  seem  ll 


(lea  I-  by  11,,  nuaiis  ,'Xtiiict.     Th,'  mod,rii  ,ivilis,'d  sm,.ker,  li,,wever,  d,'mands  a 


<if  go,>d  (piality.  and  although  th,.  ,h,mv  ,,f  a  suitabk'  t,)l)a,-,-,.  is  largel 


piddii 


taste,  tli^ 


re  are  certain  ]i,iiiits  upon  which  probabK- 


irgelv  a  matter  of  iiidi\  i,ii 


One  of  the  most  inijiortaut 


im|)()rtanc,'  when 


chara,leristiis  of  a  tob, 
tl 


smokers  w,iul(l  agr 


ll',',l  is  it- 


no  mean.-  Ui  1,,-  di-i, 


,'onsiileriiig  th,'  siiitaliihtv  of  ,uiv  v 


lavoiir,  a  jxiiut  ,)f  the  iili 


11(1, ,1 


in  tile  matU'r  ,, 


inet\-  tor  cisar  manuf.icti 


nd 


1  pip,'  .ind  cigarette  tobaccos.     The  tla\-, 


<i'  sweet  and  plea-, ml.  and  neither  too  mild  nor  to,)  strong.     In  t 


iigars  great  care  i-  taken  t,)  select  tol: 


tiie  i)res,'nt  (kiv  the  liii,'st  rillei> 


,bt 


le  manufaiture  of  th,'  b, 
md 


OS  of  go,)d  tlavour  for  the  b,,dv  or  "  lillc 
uiied  from  the  \"iielta  Abajo  leaf,  wlii.li  is  cultival.  1 


■^j.:'\.'f^.-.mk'^ 


Tobacco 


withK,v,,t,a.v,„CulM.    Throutrru,,,,,,,,,, ,1,1,,  ,„,,.,      ,        ,  ,        . 

^UHl   for  ,|„s  purpns..  ,)„■  M.nd.nd  „f  ..I  ,.ll,.,u       ■  ,h     s  ^  ""'~'"  '"  ""'        

^.l-uld  W  as  fn...  fn.„,  llav.„„-  ,»  ',,,,,    "       '  ■        ^     ","  '-"f'    "'"  "-  wrap,.,.,   I.a 
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t   mil)nilalii-.', 


tongue  of  the  Muok,.,,  but  it  n 


""'  '">"•"  I   "Itll  tlir  lips  and 


-t,,,-...  and  ,iu.  v..„,.  „f  tia'";:!/:;::r,:'t',,''';l, ','''''''''''  '''''''''■  '"■ """  -'' ''--  - 

burning  .|„al,tu.s  of  a  .ol.ar,  o  a,v  aUo  ,  '      ,.  '   'I'''"'"^''^    i- "ou>.     T|„. 

'  '^"•"  ""l'"^'..H„,..      I,   niuM   l„n„  r.adilvand  v,t 


Till-:    INTIiKloK    Ol.    .\    (  I  KIM,    ny;v, 

|;^vnly,  <|,,i,.tly  and  rompK.t.ly  so  ,l,at    mo  hahMmn.i    -  .l.ar  -  ,.  l..„. 


""'■iKl«l  for  n(,'ars   the  asl,    nni>t  !„■  whltr  ai„l  , 
iiMdily   and  spoiling  the  ,loll„.s  of  tlir  sni(,k,r. 


■I'll!    if  tile    loita.CO  is 


il  Milli.irnt   trii.Milv  loprcvrnt  it    iMvaking 


A  rliewing  toharro  n.nst  po>Ms.  (pialin.s  ul,i.h  would 

IS  i:,;,;::i:;i:;r,^r,;::r;;;«t':;,  ,;',:;:r ':-  --  -•' ™ •  - -  -  ■■'■"■^' 


'"■'"I'l"  It  'luilc  uiisiiitaliK'  foi   the 


iia  iLaim  tne  toiiUol  a  liipni  (irfxtrai't  known  tMtIr,- tr,,l,.  ■,       •■  '•    .        , 


-;ari'':?K^"~"vJHiaKs;^  t^.-z 


'J  1 2 


The  World's  Commercial  Products 


iNiKKioH  or  A  i-i;hmi:matiii\   iiotsi-;  in-  si'matka 

bi'  quite  abs,.nt   from  liMf  intcn.lcd  for  pipe    or    ciRarfttc    tol)arr.,s,  sin,-,,   tiie  gum   wouM 
seriously  interlere  witii  the  rutting  of  tlu^  leaf  when  i)la(-ed  in  tlie  machines. 

As  might  be  suspected,   it   is  not  often   th.it  a  single  tobac-eo  possesses  all  the  desirah!.- 

properties  demanded  by  both  the  manufa.tunr  and  the  eonsinner.     In  fact,  it  is  very  s,!,! 

that  su.-h  an  ideal  leaf  is  met  with,  and  it  is  ne,-essary  to  blend  or  mix  dilferent  grades  until  .. 
satisfactory  artieh'  is  obtained.  Several  motivi-s  induce  the  mamifactiirer  tc:  blend  his  tobac-. ... 
extensively.  Mii<-h  of  the  mixing  is,  as  just  stated,  carried  out  with  the  object  of  prcjclii,  in:; 
as  pcTfec-t  a  tobaec  c.  as  possible,  or  one  to  meet  the  recpurenients  of  spr.-ial  tastes.  On  t!i- 
other  hand,  it  is  a  very  c-omm..n  prac-tic-e  to  add  a  c-omparativ.-lv  small  proportion  of  an  c-\p.n- 
S1VC-.  Iii-st-c-la.s,  and  highly  llavoiired  toh.i.ro.  -ich  as  I'ericpie.  to  varieli.-.  whic  h  are  delic-i.iit 
m  cle-irabl.-  cpialitu-s,  with  the  i,.snlt  that  a  p.-rfectlv  satislactorv  articl,.  of  nvchum  ciiialux 
is  obtained.  Xo  small  part  "i  modern  blending,  Unwrvrr.  is  the  dinvt  result  of  the  capn.  ■ 
of  the-  taste  of  the  cciisinner.  Fa-hion  plays  a  considerable  part  in  thc^  choic-.'  of  tobac...  , 
and  c-onstitutes  one  of  the  many  diriicultic's  which  have  to  In.  met  bv  the  in.nuUac  liiier.  >li..iii  1 
the  latter  plac-e  ujion  the  market  brands  of  tobac-.-o  which  consisted  of  one  variety  onlv  ; 
would  be-  highly  probable,  that,  should  that  i)artic-ular  varietv  of  leaf  bec-ome  scarc-e  at  ai- ,- 
time,  the  substitution  for  it  of  a  different  varic.ty  would  ruin  the  n.put.itiou  of  the  bnmd.  T 
avoid  this  undrsii-,-th!e  state  of  affairs,  ti.,  m.Liiiifac  tmei  pl.u  es  14)011  the  niarkc.t  brands  win. 
are  largely  blended  from  various  tobac-  


used— in  oiiler  that,  should 


-as  nian\-  as  liv. 


diff 


ep  nt  varieties  beinii 


\arietv  will  not  \k: 


ly  particular  Ic-af  bec-o 


ng  soiuutnn 


larkedlv  notic-eable. 


scarce.,  the  substitution  of  .inoti 


Tobacco 


•\ltlioilf,'li    lii(Ii\i(liial    f.i^tc    witli    ir,L;,n(l    I., 


p<T>oii>.   It   is  ii.wrtlicics.  ,1    |'.„l    tli.Lt   (I. 


I'  '1  I.IICM--       \lljc       c, 


2\3 

'lls|l|rl,||)K-     Willi      (llllrlVM 


-"""trus  aii.l  that  a  van.lv  .iiital,!,.  tor  .„„   ,„,,„,.  ,„    ,        i'"'  '''  ■"•"■'"l  ''V  'I'"-  nt 

-son.,,,, i,.,no,tvah,ai.i.,i,ar,.i.;::;;:':,i-; '!';:':?'';'■';' y^^  -.i 

ii"l"'il  Iniin  Ani,-n,al„in-nrailvJ);<(l(K((!(io||,   ,,t  i,,,,'  'o    "     ,     ^'"''"  •'^-■'•';-''- .niniial 

-i-.o,i,,,.nn,ti.M,a,i.  a.,  isl,,;';;::;;-';,;''':^^^^^ 


llll|"'il,(|    Is  thai    ill- 


Inidid  t(,r  the    niaiiiilarluiv  c,l   N'aw    i,|ii  r     i,,,,    .'i,     ,,,     , 

'"  ""I''-  '"  WlthslalKl   ,h,.   I,,:,,  .,.a    „an-M.     ::;,!   ,h,     ,,.„■,,      .,             I  ^      ''        '"';■"■" 

'"■'i'_!'''iii'''l  it-  ii-l-l  n| th.  I!nt„h  M,„-ani,|-.  ':i' n  a,  ,|„„,.,|  i,,. 


Thi>  total 


imports  inlM  111,,  fi,,!.  ,1  Kini,'(|,mi  no 


w  air:ai: 


:isi(|.  i,il)l\  ,,\,.|  |IIII.IHNI.(NHI  111. 
ii''  pill!'  ipal 
1  and  I'oil.i 
lur    dlslaiiii' 


l''-'''''''7- •'■'•' •I'-'m-nn,  has  ,,,,,,-,Mhan.loul,l,.dd,nn;^n,,-la'-M,n,:,v",' 
soiiic's  o|  oui    to  bar,,,  arc  liic  Cnit,  ,1  St  ,t       (,,.   i     i  in,i,u\,ai-.       i 

'^"■")  with  nearly  s«  i J^!:;  i'^^;   ;:;,;''';::;':;'7'';^ '-■''' f 
'"/':''^''>'''''''''''>-''-''''''-'''""vo,.,,„,atra,  ,,  ,  ;.  :^  ;  ,,  , 

With  1  prr  rent.,  and  from  l!nl,s|,  ,,.,-,  .,.„„,.      ,,,,„,.  v       1     •  H""  '"in.s  |  ,„k,.v 

All o,h,.|. ,„i,„tn,.s s,.nd approM,na',.;v iv.hkmhhI li!  ,^,::|:, 'i;:';;';;,,"''  ';;'■"- "-^ '"■■  ""•■ 

Ihr  (.crmaii  dcinaiids  t,,l)a,v,,s  which  in  iniiiv  in  I  ,..     "    i    '  i         'V,       , 

"r  '"^'^"'"-  .■'■'"■  '■■'  '"-•  "••  --■  -''  Hn; :!  h,:d;':;;;:nr,i  ',.;'^:  'tt 

'"I'mr  most  m  hmmr  is  a  dark  ivd.      |  apv  ,nnntui,s  of  ,,  I,  '    ""' 

""■ "™- "' >■  !'■-  "I -™-:" ;:;:;.:;  ;::n,;;ii:::,;;::,"::,':,;:':,;': 
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I^^^^C^S 


■»Lft    ILA 
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The  Sll|> 

aniiuin,  ^ 
of  the  Im 
will  iinly 
iHMiitity 
tiil),i('((). 
aic.  K'''ic 
It  wil 
tlir  Hriih 
The  fact, 


|>|>lus  (liicilv  come  fniiii  thr  riiit.d  Static  to  tiic  cxtftit  of  somi-  4().000,f)0<)  lb.  p.-i 
iii.l  most  .if  till'  Hra/iliaii  irop  is  also  liandli^d  hv  tlx'  (.cnnan  .IfaltT.'  Tlio  bulk 
vnrli  imports  coiisist  of  thr  pooivr  (pialilics  .,f  leaf,  but  tli.'  Swiss,  on  the  other  hand, 
take  thi'  vcrv  best  Kiadfs,  which  aiv  mostly  iisc^d  for  the  wrai)p.Ts  of  ci,^Mrs  ;  tli. 
taken,  however,  is  comp.ii.itively  small.  It.ily  and  .\uMiia  im|)ort  Kood  (lualitiesoi 
til'-  Litter  coiiiitrv  iv.|iiiniii,'  a  c]f;,u-ni.d<inj,'  material.  The  tobai 
rally  speakiii),'.  \ii\- 


|>oor. 


OS  sent  to  Spam 


conie  as  a 


-urpriM-  to  most  people  to  le.nn  that,  with  (he  e\,ei)tion  of  the  Ktissi.in.. 
h  consume  less  tobac.o  |)er  head  th.m  any  other  of  the  ])rmcip,d  peoples  of  tli.'  world 
however,  remains.  f.,r  while  we  n-e  but  2  lb.  per  head  per  annum,  the  M.^l-iaii  sniokc- 

no  less  than  (•>[  lb.,  and  our  .AiiK-ri.  .m 
coiisin  ie(|iiire>  51-  lb.  a  year.  The  fnU 
lowing  lifiures  will  show  the  relative 
positions  of  the  chief  countries. 

Arcrii;^c  annual 
Cinisuniplidn 

pi-r  head. 
..  «-2  lb. 

•  •  5-4  „ 
..  3-4  „ 
..  30  „ 
..  26    „ 

•  •  2-5    „ 

•  •  2-4    „ 
2'2 

■•  1'9  ,',' 
..    11    .. 


(dltllll'V. 

I)eli;iimi 

I'liited  States 

(iermany     .  . 

.\nstria 

Australasia 

Canada 

Hniifjary     .  . 

France 

L'nited  Kin/^'doiu   . . 

Knssia 


TK.VNSl'OHl    <ll-    Mi;.\l(  .\N    T.IH.\C(() 


Tin:  Chk.mistuv  ok  Ton.uro 
The  active  jirinciple  of  tobacco,  and 
that  which  is  chietly  responsible  for  it- 
narcotic  properties,  is  a  licpiid  volatile 
alkaloid  known  as  nicotine.  It  \-aries  in 
amount  in  different  tobaccos,  the  lim  r 
qualities  coiit.iining  com])arativelv  little 
and  the  coarser  sorts  up  to  as  much  .i- 
seven  per  cent.  Nicotine  determines  In 
a  very  laiKe  extent  the  strength  of  .i 
,      ,      ,  .   ,  tobacco,    hut   its   aroma  and  ti.ivour  ai. 

duetotl.ees.,ential  .,il>ot  tl...  leaf  and  al.o  lo  th,.  aromatic  substances  produced  in  the  cunn 
and       fermentation."   which  will   be'  described  in  detail  lat.'r.     In  addition,  tobacc,  c.nt.un. 
icsins.  lats.  and  ceitam  organic  acid-  to  which  must  b,.  added  the  ash   constituents 

Nicotine  IS  extivmc'ly  poisonous,  but  in  all  jJiobahilitv  it  is  in  great  part  destnned  durin- 
smoking,  the  poisonous  properti.^s  of  toba.v,,  smoke  being  due  to  the  products  of  de.trucl.N, 
distillation  ot  this  and  other  bodies  during  the  combustion  of  the  tobacco. 

As  regards  the  phv..iologi,-al  .■Ifects  of  toba.vo-smoking  c,,nsiderable  ditterence  of  opiiu,- 
.■xist..      It  IS  certain  that  it  affects  different  pe,.ple  in  ditfeivnt  wavs,  and  h.r  voung  neop' 
there  ,.m  be  no  d...,ht  :,-  t^^  its  iKirmfu!  elTect.-,.      For  ,idu!t>,  however;  it  is  not  improbabk  tii.  ■ 
the  habit  has  no  harmful  results  if  indulged  in  moderation,  but  it  entirelv  depends  nuon  tl 
physical  constitution  and  state  ol  health  of  the  individual  concerned       " 


■i.  "-£Uk,:M^j^-^e-zki^  -'  ft:uEf3amLJiiSiri,-fj 


MILiATsi.,.^ 


216 


The  World'!  Commercial  Products 


u^^m-i'L^ 


THE  WORLD'S 

PRODUCTION  i.F 

TOBACCO 

Tlif  fivf  most  important 
tobacco-producing  countries, 
in  order  of  their  importance, 
are  the  United  States,  India, 
Cuba,  Russia,  and  the  Dutch 
colonics  in  the  East,  more 
esjiecially  Sumatra. 

Nearly  seven-ninths  of  tlic 
world's  total  tobacco  is  raised 
in  these  countries.    Taking  an 
average  of  the  last  few  years, 
..  ..      ,,  the  total  annual  production  of 

tobacco  IS  considerably  over  a  million  tons,  with  a  value  of  nearly  ;£•«)  000  000  sterling ' 
The  following  table  will  show  at  a  glance  the  principal  producers  and  tlie  value  of  tiio 
tobacco  grown  :— 


.^r::i.' 


STRIPFING   THE    LEAF 


Country.  Value. 

United  States        ..  ..£11,900,000 

India        ..      (approximately)  5,700,000 
Cuba        ..  ..  ..     3,570,000 

Russia      ..  ..  ..     .%500,000 

Sumatra,  Java,  etc.  . .     3,450,000 

Germany  ..  ..     1,900,000 

Brazil 1,250,000 

Japan       ..  900,000 

Hungary  . .  . .  . .        817,000 

In  addition  to  the  above,  smaller  quantities  of 
tobacco  are  raised  in  Italy,  Roumania,  Canada,  Greece, 
Belgium,  Ecuador,  Algiers,  Egypt,  and  in  several  of 
the  British  colonies,  notably  Jamaica,  British  Central 
Africa,  Rhodesia,  Transvaal,  and  Uganda. 

CULTIVATION  IN  THE  UNITED 
STATES 

Although  tobacco  had  long  been  grown  by  tlii' 
aborigines  of  the  American  continent,  it  was  not 
until  1610  that  the  first  European  plantation  was  laid 
out  near  Jamestown,  in  Virginia.  The  cultivation 
was  taken  up  with  energy  by  the  colonists,  and 
before  long  tobacco  was  being  grown  in  several  states, 
notably  in  Maryland  and  \'iiginia;  and  for  more 
than  two  centuries  the  industry  was  closely  bound 
up  with  the  social  and  political  development  of  the 
States  concerned.  In  Maryland  tobacco  was  actually 
made  legal  tender  in  1732,  at  the  rate  of  one  penny 
per  pound,  for  all  debts,  including  the  salaries  of 
State  officials  and  clergymen.  The  industry  was  very 
early  started  in  Pennsylvania,  but  comparatively  little 


Country. 
Turkey  . . 
France  . . 
Philippine.^ 
China 
Argentina 
Porto  Rico 
Mexico  . . 
British  North  Borneo 


Value. 
/750,000 
600,000 
540,000 
0)  470,000 
300,000 
250,000 
250,000 
176,000 


CUTTI.VG   TURKISH   TOBACCO   BY    HAND 


Tobacco 
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attention  was  given  to  it  until  IH'iM  vii....,  .  i 

The  tirst  real  ^.tension  ol^il^f^s^     .   :::;:;'r:r':",'''""'':^  """"  '  "^"^  '•""'"«• 
and  Tenness..,..     By  1875  it  I.  ,d   .ss„m  .  .'       ,  '''"'"■'"'^-  '"  «'"■  -States  of  Kentucky 

the  former  State,    md  ^  «  i  I,"        '  '"'""'"■^''t  l""l'-t-—  in  the  nortiuTn  parts  of 
the  prod,..e  h...„,  sent 'I!.  'Z  JS^.^fi:  li^.^^r  ""-^  "'  ^'"  '-^  "^  -'-State.. 

an  exeeSent  exam  ^  '  J-  ^      ,     t    ";"       H  '    '"  '"'T"'''  "  '"''  ""'■'^•^"■'-  ""^  ^'«""'^ 

requirements  of  tl  e  n.arke  ,,  ""f ,   I"  '"'"  "'  ="<'i'"""nsts  to  meet  tlu.  altered 

tiK.  .uneteenth  eenturv.  Ind  the' L     '    j  ^    'kn.^  :::"  Z  nTr' ••  "  "'  f '  '■':"'"^  '"'''  " 

iiiiiiiPiiii 

twenty  years  Florida  has  been  steadily 

regaining  her  reputation  as  a  producer 

of  first-cJass  tobaccos,  and  at  the'present 

day  cigars  manufactured  fr 

grown    Cuban   and    Sumatran    U  if   are 

among  the  best  obtainable.  -    . 

In   the   early  years   of    the  t(  bacco 

trade  the  varieties  in  almost  uni  ersal 

demand  were  the  dark  export  typ  -s  of 

Virginian  tobaccos,  and  the  light  pipe 
types  of  ^Maryland  leaf,  and  at  the 
beginning  of  last  century  these  were 
practically  the  only  tobaccos-  cultivated 
by  the  American  colonists.  ;  About'  1820, 
however,  a  considerable  demand  arose' 
for  stronger  coloured  [tobaccos,  and  to 
meet  it  artificial  heat  was  employed  in 
the  curing  processes.  The  present  de- 
mand for  light  yellow  tobacco  first  arose 
dunng  the  latter  half  of  the  century, 
probably  the  first  crop  of  lemon-yellow 
leaf  being  raised  in  North  Carolina 
in  1852.      The  well-knowTi  "Mahogany  .  ^^„,^ 

a  .wgany  ^    TOB.ACCO-CITTIXG    MACHINE 
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manufiuturinK,"  ••  Miirl.v,"iind  ■■  IVri(|iit' " 
tviHs  (if  ti)bii<(  ON  havf  also  bcrii  cvolvcil 
•  liiriMK  thr  la>t  lifty  <>r  sv\ty  years. 

At  th.'  |)r.-i,.|it  (lav  the  prim  ipal 
li)l)a((()-produ(  iiif,'  States  .if  AmtTira  an 
Ktnturky  (with  a  cmp  m  |H()5  u.iitli 
>ixt(cii  tnillj.in  di.llars),  N.irtli  Cardliiia 
(seven  and  a  (piarter  inilli.ms),  Virginia 
(six  niilli(ins),  Uiseunsin  (live  aid  a 
•  lii'iilir  inilliiiiis),  Oliici  (fuur  and  .i 
<|uurtei  miiiiims),  Connectieiit  (IVmr 
ii5'lli<iMs).  Tennessee  and  l'eiinsvl\ania 
(twi  nnlli.iiis  each),  Massaehusetts  {i-nv 
and  a  half  inilh(ins),  Maryland  (one  and 
oiie-l.iith  inilhons).  New  V.irk,  Indiana, 
Arkans,t>,  lllinnis.  .md  Sdme  otiier  States 
pioduee  less  tlian  a  million  d.illars'  M.irtii 

The  enormous  extent  of  the  industry  ,„  the  Unit.^IsLes  may  U-  judK.d  from  the  following 


(irriNi;  cKiAKKTrK  t(ih.\i(  o 


figures  indi.ating  the  i.roduction  of  tobacco  since  1800: 
Year. 


1800 
1810 
1820 

i8ao 

1840 
1850 
1860 


.1  Pt^roximate 
Wcif^ht  in 
cuts. 
955.000 
1,050,000 
l,i;«).000 
1,270,(K)0 
1,960,0(X) 
2,230,000 
2,706,000 


Approximate 
Year.  Weight  in 

chis. 
1870  3,804,000 

l«80  4,062,000 

1890  5,160,000 

1895  5,465,0(X) 

1900  5,973,000 

1904  5,893,(K)0 

1905  5,652,000 

'actories,  and  it  will  be  noticed 

the  United  States  given  in  the 

T!ie  figures  of  the  latter  table 


The  hgures  given  represent  the  quantities  received  at  t 
hat  the  returns  for  1904  are  less  than  the  a^er,tge  returr 
table  representing  the  world's  annual  producli.m  of  tobi- 

iHt.cn  t.t:r^X::r:!t^J;:  -fermentation"  process,  during  which  it  lose^rom 
ischmatfalSi^'lsonK'"'*;;"'  '''"""'  ^"'^''''"'^  '''^'  ^"'^  "^^f"'  ''-duction  of  goo^  tobacco 
Lvel.  ped  in      e    Im       T  T   i""^:'  7  ?''"'  '''^"  '1"^''*>-  "^  """  ^''^a.  .o,  can  be  fullv 

distri.t  reseiiV  '      th  t  n"f  l"'"'''  "'''  •''""='^''  "^  '^  P'-"I>'>sfd  new  tobacco-growing 

tokuco  cul  tu'e    ^.  h;  1  tiia      r"^         f  ^''  ^''r"'""-  ""^  P'"'"*^^  P"^'*'°"  "^  importance  in 

or  mainres.  As  ^^2^2^^  H  '  '^''*  "'"'^'  '"r"  ■""'• '"  '^"■^'>''"«  Vegetable  matter 
upon  the  .amount  f-nnrnltfi  *''%™'';"'^""'^'  "^  ""'  '"="""■-  depends  not  so  much 
<.ffect  It  has  in  kee  ine    hi  s  .n  '■^d.'-' '--labh-  by  its  decomposition,  but  upon  the 

in  a  goo7.  ;S  "ond   i.      i      ')         T"'''"    ■'"""'  "  ^""'''**""-     ^"  '""g  ^  ^^e  soil  is 
g     a  .)i>>sual  condition  its  .hemical  compo.s.tion  is  of  .secondary  importance    for  by 


lows 


Tobacco  .g 

jtulir,„usM.,in,innKt..ba.-n,  is  .,ft..nKr..vvn  „,,..„,. ,m,,ar..t.v,lvrKH,,     „ls    Tl, 

m.Mits  of  tl.f  Dbacro  nl.mt  with  iVL'.rd  u,  .,,,1  .  '  '  -I"'"''l  r''l>ii'<- 

MMr  m,.Mu.v  ,s  .,„..  of    I,.  lH.st  f,.rt.l„r     «  ,  "•l'l'"tlMslu,HM,fn,anun...  Ordinary 

.x-n  f.„.n.i  ,.v  r.,,..,u...,  ..v,...,in;,.n.  S! ',:;:,  1,  :;^;;;';;';::  •-''  -^  ^' ;-'••>"'  ^  •■■- 

"^'ninv  t..k,.,  th..  fum.  of  ..wboiut.  of  pou,|,  '        ■"""  "''  '" '"''  ^^■'"■"  ""■ 

of .!:  r,n;::::  :;-ri^":;t  ^n'::^':,/t:;;f  •;' :  ;;"•  •""";"■'■  ■' ^^ "  """^ 

i.ian.i,.« I.K. on. „. :;.„..',„:; ,;;,,.•; •";:';;;:;  • ;;", •;" -^ "'-; -;^^ '"•'- 

;::l":::i::;;:'ir:;t;;;r:;;v;;';-'^^ 

It  is  ,v<lu.v,l  ,o  a  tuu.  porous  .on,li.io„  M.,,  ,  .  '  •'"'  ^  "■"^'"  T'"'  '  '"'"  """'' 
and    ul,..n   tl.is   1,       1.    „   .1  ■     •^''"""'   '"  """   'I'l'li-'l.  "ft.n  in  tlif  form  of  .rtiano, 

M.ci  ,s  .xt.un.h  s.:.cl|,  u,  oi.n.v  ,  oi,ta.M,nK  b,tu,rn  :mm)  ,o  4<HMNK)  s.v.ls  an,! 
tlicru  arc  two  spc.  lal  diltKiiit.s  which  haw  to  b,.  in...  1„.  .1  i  .  *"  .'""'  mui,,  and 
a  larK..  pcnvntasc  of  th.  s.vds  .,11  not      r  „  d       „     ,r    ''  '  '"   "'"  '""''  '''~''' 

R  surfa, ...  of  th..  Ixd   wh„h  ,s  grntlv  b,  .t.n  down  to  retain  the  s.vd  n,  th..  soil  •   it  is  most 
mportan     how..n.r    t  at  th.-  s...!  shonld  „ot  b..  buried  too  .l,.,.p,v  m  t^u  soi      ,:  i    :  ,  "^ 
nL.s       T  '^1         r  "?'\""''"^  '"«''  »'-  -<"'"«^  are  tr.Insph.nt,..!  ut  th..  ....Id    l.n.g 

Id  Is  t  ;  an  H     r  '        H       "V""  '"  *'"■'■'•  ^'"*'     Tl-  "IHTation  IS  oft.n  .arn..d  out  hy 

Sm  i  th..    , l^nt         Tr   "  "    '   '^   '''"^"    ''■^-  '""  ''■'^^"^-   -"^-   ""■    ""'"    "-f- 

n        u '    .  ^'  '  •  ''".     "■'"'■■  '"■'■''*■'  *'"-■   '■^'^^''    '■'"""1   th..m.     By   Its   us.,    a    man 

and    t«,.    boys   .an    pku-t    from   two   to  six  aeres  p..  dav.      During  the  growth  of  nl  n 
the    so,     ,s    kept    .-..nstantly    broken    with    a    horse    ...Itivator    or    bv   h.ting    an  1   gre 

car..  IS  tak..n  to  k....p  .lown  w.....ls.     As  s ..   ,,,„   „ower    buds    begin   to    a   pi-.^      m  :^ 

mportant  op..ra,iou  must  be  eomn.en...,!.  The  produ.t.on  of  tl.'vers  and  s. 'd  res 
n  a  d..tenorat,on  of  tlie  .p.ahty  of  th..  l,.af.  .ud  h..,,...,  nnh.ss  th..  plants  ar,.  b..u  I  .r. 
for  seed,  the  bu.ls  are  pi.ked  off  by  hand.  '  ^  ^ 

At  the  same  tim.'  .  .'rtain  of  tii..  lea\es 
an-  remo\-ei'.  from  tiie  plant,  the  number 
depending  ui)on  the  judgment  of  tiie 
.•ultivat.)r;  th.'  whole  pr.Kvss  is  known 
as  "topping."  The  young  shoots  or 
"suekers"  in  the  axils  of  .he  Leaves  ar.. 
also  removed. 

In  due  course  th.'  leav.s  begin  to 
np..n,  tlieir  colour  changing  to  light,  r 
shades  of  green  and  \..llow,  and  yellow 
spots  also  apjx-ar ;  at ,  this  stage  the 
leaves  are  richest  i..  the  ni.-otin...  acids, 
•and  nitrogenous  ompounds  which  are 
Jiecessary  for  a  good  tobacco.     The  leaves  f.\c  kino  tirkish  Tonvccn 


«P 


.^  A 
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''"    ""'      '11     ll|i.li    ,,t     t||r     ,,,„„.     Ill,,,       ,1,, 


InU. 


^  ll|..|||nK'  III-.I,   ,,M.|   It    1>   ,,UM.>; 


I"  till-  t.H  I  III, It  MC  h.lW  t«,,  rtl.  tlM.,|,  ,,| 
li.ll\r»tlll«.  Ill,  ,  M|||||„,n.  I  UK  ih.MJ  I,  I,, 
"11  111.'  Wl.nlr  |,|,|lil  (loun  ,1.  M,.,u  .,-,  111., 
llll.l.llr  I,  ,|\,  ,  ,11,  MiMl,  1,  iillv  |||„..  ,111, 1 
■'""  ''"^  l'-'^'-  VmHi'I.  I.I  .,nl  lIli'M,  <n 
""     '  ""I'l;    '"111.        h.,|      ||„,     |„,„|,„tl,,||    ,,| 

""  '"'•  '  -I'"!'  ■  "I  'Il;.ii  I,,, I  h,,«,.v,.|, 
""I  il  "  l"i  inn.  Ii  ..I  til.  Kii:^!,!  I.,mI 
'"''■'""•  111'-  l..i\.-.  ,11.  |.i,  k,,;  ,„ 
■■  l"ini,'l  ■■  ..ii,,    l,\    ,„„,  .,,    ,|„  ^     |„,,,||„, 

"I"  •-'  \   .11.     111.  II    |i|,,,m|    ,11    I.,,  ...  1. 

■""'    ■''    """■  '■iii.ii    1.1   111. iiil;   I'lin 

^\li'ii      ■'■'■'      "M.ilk  .nlliiic^"     -vM.n,     1, 
■"'"l""l    III'     -.MH    ,11,,    , tiling  .ill   1,.    .1 


in  nil;     --li.  k 


•il t     I. .Ill      I,,  I      l.iii;;. 


til'      l.'|i    II., Ills     I,      III,,    I 


^^l"'l'    •'    llllll^l      lIlLillKh     ll„.    ,,,„|,   ,,I     111,. 

M.in..  .,i    III,,  St,, in,  ,,,,,  .|,|,,  „,  I,,, II   ,1, 
"   l'l""l  ■'   I'll!.'   III..  ~li,  ks;    ,,i„i 


,1  ,    ,  ,       ,  ...  in.    .  iiiiii:,  h.iiii       III    ,,„.  ,   1^,.  ,,| 

til.-      .IllU.li     l,.,\,,.     111,,    kill,,,     .  ||,,,,„|,,|    ,, 


'""\''     'I    III.'    I'  nil.  .till!    Ill,  11    111  ,|   |,,    s||,  I,, 
'ii'l  1111^  I  III-  I  iiii,,l;  jil.,,  ,     ,. 


n  1"  ,1  slimy  wli,  II  iii,^^ 
ii|".n   ulii,  h   ilii.\.  ii.iiiy 


„     ^^'"i""   ""■'"     ^'"^   ■'    -"■■"   'I''-'   "1    "I"-! lu.   I..',n    lui.l    , 

""      '""'^•" '     ""      I"""      ^'ilil'iM.'     .kiss,.,    „i    ,„|,  „.,.„' 

•""I"l''l       >l''"l'--         ill''       111.  I I      ,„,,;„,., I,., I      ,„ 

M..llll,l.  wll.'lr  II  „,,s  |,„||„|  ,1,,,  Slllli,,!,,, 
f<'l>.l('.'n.  \v|i,.,i  :^,,,„,|  ,1,1, 1,. I  ,1,,,  ,|,,,|,.  ,,,.  j^_^^ 
|>l..(li|..'.l  .1  mm,.  s,ii|,,„i,,iv  I. .11.  .\itlli,  I,' 
-li.nliii^  ..I  III.  Ii.l.lsu.is  III,., I  i,|,.,|.  !„„,,,  1,,,,,,^ 
""  ''■'!  •"  ii'^'il'ii  nil,  M, lis  ,,i„|  ,111. ini;,,,!  iT, 
>iii>|"iil  li^lii  «.,..,kii  l.,il,s,,|„,v,,.     |'i,,m(.-|„,|,|,, 

til.'    id., I    ,.\l.n.k'ii    1.1  (.,1 n,,it,  ,1,1,1  ,,,^^   ,1,,, 

I'r.i.tiiT    i,    .i,|,,|,t,.,l    m    (III,  ,    ,,|,,|    |.,„|,,    1^1^,^^ 

Til.'  sli.KliiiK  I-  ^••n.i.illv  ..lii.iin.'d  1,\  til,,  sill, 
>tituli..ii  ,,(  ,1  ,,„,,,„  ,|,,|||  ,„^,,,,„|  ,,,  „,„,,!,, ^ 
i.itli-.  Thr  I,  suits  ,11,,  v,i\  stijknif,';  tl„,  yi.i.l 
"I  1..1I  N  «,.  ,,ilv  m.i.,,s,  .1  l.iip.|v.,wmt;  1..  111,. 
i.'^'iikiiity  nl  '"m|.. Mtiii,,  .,i„|  |,,iii,i,l„v.  ,|„|  ,,u,, 
t"  tlu'ta.t  tli.it  til,  s,,  t„,,  la.'tnis.n.'iiMiiiI.iin,'.! 
imirr  ,,i  |,.ss  ...iistanl  .liiiint;  ih,.  „,^,|,,,  -ii,,, 
I.l.uits  an-  ,,is,,  |„,.|,.,.t,.,|  ||,,||,  |1„,  ,.„,:,  ,^  ,,(■  ,1,,. 
w.'atlu'i'.  ,111,1  III,, I  ,1„.  ,i„.t|„„|  ,^  .^  „„,,,_  !_, 
I'l'iM'.l  by  III.'  .  ii..imi.iis  |,i.,lits  ,,f  til,,  |,k,iii,.|s 
uli.)  Ii.i\..  atl.i|it..l  It. 

'I'll''     t(.l),l,','..    J,|,i||t     IS    slll.j,  ,1    |„    tl„.    ,,ll,„ks 

«)1  many  iiiM'.t  aiul  timyus  |„,st..  ,,,,,1  ,,,,„,, 
dot's  11. It  piiiiul  ..I  111., I,'  than  a  l.ri,.!  !,.!,.■,..;,,.  i,.. 
tlie  iiKii,.  ini,„,ii,„ii.  T|„.  v,.,v  v.iun,-  pl.nits  ,ii,. 
attacked  by  ■•  .utw.iinis.-'  wlml,  ,.,,1  tln.iiigli  tlir  -^   ii  kkisii  i'ii'i;..MAKi'.u>  u'.ikksikh- 


■i^r** 


Vi^&i[''«^x^ 


Nil  mil  I 
>l.ilks.   Th, 
liMViN  all  ill'- 
voiiiid  li\  "lioi  II 
worm- "■     wlui  li 

air  SI.  I  .illni  III!  ,11  ■ 

I'oiiiit  iit.i  [iioiniihiit 
liorn  all.ulicil  If.  th, 
|)(istt'ii(n    mil  Hi    I 
l)i)(ly,:iii(l  oiiici  ,  .itri  pil- 
lars (//.7/,.//»s  iinilf^.r)  ilr- 

StroV    the    t.  MMIII.ll    hllll    i.t 

tllC  pl.lllt.      ill|.  l.llt.l    |>|.st  i, 

.ltlot)i(rt  Willliv  ,,f  [Hit).  111. II-  rJL^r 

llDtlll',      sill,  r      It      I,       111.-     ,  .1...  »^ 


■JJI 


llll     I  .  MS.,    I'l,.,.  I  „ 

""■''"'' I;"" -'-■""   «ii„i,  ,„,..  I„.  v,,v,  mf„ljv,,i,i..l 

't     ",l.    ,|.,«,.      Ih.    .     „„;j;    ,.,„.tl„.  ,,|\     ,.,I,M„.;|,|.„V,,      l.Ml 

'^■■■•v"t,   Hmi.,,l.l„,n„,  uln.l,  ,.,k,.,,!„,    ..„.  v,  ,  v  .i,|. 
'"'''•"^^■'•""■•^"-     I'  -I'l"  n,|..|.i„|,K   ,,.||.„n.l„.w,.vi 
"'■'"'"    '■■""■'"    "    ■•■n/M,..  -uln.l,,  ,|,H„u;||„.  .,,1, 
-■■|iu-..fl,i,n,„i.,i„„.-„|,|„  |,.,U',v,.,,.,   t.M|„„,„   ,1 
'''•'"■■^    "''"''   'I'^'l-I'   'Ih'    .ii..i,u  i.l    il„.   i,„h|„.,| 

'"^'         "■  •'"■  '"'I'l'  'I  illlllll-   lli,.  ,  iinil:;    I „  .  ,1,1,1 

"     '  """       '^■" ••     lliat    iinl,,,    ||„.    ,,111,',^;    ,. 

'""'"'I'  »  •!'  KI'H..ii,mIh    |,,„i,  nl,,li,,„,aii- 
'""      '"      "f       '  s.lll-l.,.|..l\    ih.u.ul.l.       |„     ,|„. 

'■'^'      "'      "il'iii     I.. I, -„    ,,|.li     .(>     tl„. 

l"i"i'  'I    I'liJ^l.t   \.  Iii..\  \,iii,  ti,,,  ,,|,„,,,i  1^ 

""'     ■•  I'   ■"  ■■■''!   •ill.i    ,1,   IlKl.lll,.,, 

"'  '"I""!,  .iii'l.    Ill    111.'  |.i.-|Mi.ition  ,,| 
""  "'    '"''■' ■  'I,.',  mil,-  1,  ,-ii,.,  i.il 

•^l    ^11'  'l      I    liull     1.  Il1|iil,.ll|||.    .,,    t" 

'l'^'l"\        I"    M    tl,     lIK        ,,11        tl,.-       ,-||- 

'\ii>'  -.   -"   III  ii    Ih.'i.-    I.    |,„t 

lil'i'       l<  nil.  ill  III. Ml     111      111,. 

-nl'-i  '|ii,  111  {.Kii ,-.,.    (i|,  ,|„. 

"1'"   I       ImImI.        II        is       |,|.i,t 

'■-'■nil  il    til,, I    .  |^,||    i,,,| 

.-ll'.Ill.l      |h,SMS,        .1,        III,,. 

.Ill  .ii'.ni.i  .,.. 


>lll'     '■  It  N  III,-  N,|||,. 

wlUi  II,    lltlil,  1     III,.      II, ,111,.    ,,|     II,.. 
"  '  nllmi     li,.||-\\,ii|||,"  ,  ,,i|.,  .  SI],  Il 

Urnl)li.    !,.,>.  s    ii.    .,,it,„i    j.i.i,,,,  ,, 
riicM-  .iiiii   m.ui\    ,,|||, ,    III-, ,  I    |„  ,, , 

ClIlM'    lllll>i(|,|.||,l,.     ||,,|||,|,       1,,     th,.      1,,. 

b.iri()    ^'iwu  '1.    Iiiii    h,-   h,,.    .,    s  .,|,|,,!,|,. 

li'lll«-ilv     Id      I.Miiil      II,     ,1,1      ,1-, .;.,,,, I    ,.„||_ 

poiinil     ki;,,uii    a,     I'm,    i, ,,,.,.     .,^|,|,||    |^ 

■spr.tyi'il    iir    iliwt,-,|    ,,\ri   ih,'  j,|,ii;;  ,    ,iii,'.|,.l 

■iiiil     i.s    i.ijrlv     ,11,.,  I, V,.     in      iI.mi'uh-     iIh- 

par.isit.s.         ri,,  i,     ,,,,.    ,,1.,,,    mm^.    |,|||,_,  ,|    ,,, 

•■asi's,     l),,tl,     of    III,.     liM,,^,     |,i,||,      ,|„i      ,|_,, 

the  nnvd  ti-lMc...         Our  ,i|    ||„.    ,|„„,    ,ni|.„i,i,u, 

which     ha>     ,,ni.,d     nionii.m,     ilain -u''.     i.     kn,,wn 

as     tlio     "nio.sair     (hsi'.i.s,.,"      mm,-,,      h     i,,,,,,..,     ,|„, 

ii'avi's     to    pivsi'iit    a    nin>.ii.      .ipii,  .ii.iii.  ,■    as    ,i    i, -ult 

of     im-gular     li-ht     ami     il.nk     p,,!' In  .     ,„,     ij.,-    n.ur^ 

'•'avi's.       This    disc,,,,.    I,,,^    |„.,.,,    ,i„,^,n    m   !>,•    iiii,,ti,,us, 

and   is    i-arriwl    tliroiiiHi     th'^    li'i-ls    !)•,•    •!;:■    lir.-.-.;.    ..i    ■.;..;'.,. 

inm     wh..     "top"     the     pkmts     iiv     'nipping;     t"li'-     liiiiK     i-,.- 

ahove).       Thr   disease    ha       he.-n     .ittiihut.    '     I.,    \-,iii,,iis    ,  ,ii„.s 

Some  believe    that    it  is     the    iT.nh      of    1,,    r,,i.i     .unl    p.  n , 


■^     llHH'M       lll'i      l|(,iM 

li'iii..'. .') 
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SdKTIM,    TIKKISH    CICAKI:  I  I K    KJH.UTO 


(xil'H  111,(1  with  fiivat  care  U> 
allow  of  thr  lull  d<'vil(.piii,.nt 
ol  tiic  fii/ynics. 

I  III'       liaiMslicl     Ic.iMs, 
tlun.  ciliitr  on  ihc  >talk.-,  or 
|)irk(cl  separately  and  stninj,' 
on    >tririgs.   are   l)roiif;l:t    to 
tile  cnrinj,'  ham,  where  they 
are    iilaced    on     sticks,    su|)- 
|)orte(l  hv  (■ross-l)e,mi>  in  the 
iil'|i'|-    Jiart    of     tile     harii. 
riiere    are    se\ cral    methods 
of  cnrinf,'.     The  inetliod  eni- 
l)l(iy<d  for  tlie  production  of 
the     greater      part     of     tile 
tobaccd  for  luirojie   is  "  (ire 
cured."     H\- tiiis  method  the 
stalks  are   allowed    to    hang 
for  four  or  live  days  until  the 
leaves   become  a  rich  vellow 

lighted  o„  the  tioor  of  tlie  l,ar„.     The  tem.vr  iture  is  not   ,11         .".''"'"'■  '"'■"■"  '"""  '""'''   '"'' 
dnring  about  a  week  it   is  gra.lnaliv  m     '     k  S,      /       ""f  ";.  "■''''  ''^"'''  ^'''  ^"^^^  ""■" 

out.     The  leaves   ir,.  not  vet  .1,1  """•'^"""   '>■'•»  ■  \^lu■n  the  tires  are  allowed  to  burn 

'"'■  ''■"'■'■  ■■"'■■'  "."B « .1 Vafc.  .,::m:^z^iicz:''';:zi '  "f """ 

Iron)  SIX    to  tweiitv   leaves      Th,.   1,  ,,,,1      ...  i'     /"""' """<"' ^  <>'      liands,    (OPtaining 

ii;;:::;;„*;.;::;,:::™':;;,;;;»;;;:*^''r"'"™^ 

I'"   hung   in   well-v,.ntilated    barns   for   as  Ioul'   -is  .iv   »■  .  l-  ,   'Y    ""^•" '  "• 

;::::;*„"' x:^:::::-,  -"'■•; •'  "■•■ '~  >.;  .:::"'..i"';l„'':;„i;;;;::: 

>" -  ■>  '"»-■ :" "™-  ":."(r,;;;:--,;L;;;:  ;:;;"■;;  "rE;.„i;"';::;-™ 


age 

Tile  leaves 


lee  hundred  pounds 


-mmonly  adopt..d  m..,l,od  a  ,,uant,ty  of  K.f  w,.,gl,i„g  from  two  tl.   tl 


Tobacco 


as  ••  bulk  ffimciitation  "  is  laivclv  luh 
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arc    treated   at 


i|>tr(l.  \i 


V    th 


one    tune,     tl 


!"■ 


aeeorcliiif,'  to  tlie  vaiieiv  ,,f  tul 


!<■    aiiKMint    Narviii.t;    fiom    li,,,,.  i,,    tl 


""e--s  eniiniKiu^  (iiiaiuiii 


es   t)\ 


The  fi 


quantitu 

(legK'e    of    atmiisjilieiic    m()i>t 

re(,Milarly  in   Imge   "  hui 


'airo   rei|iiiiv(l.   tin-    Ijehtrr 


ernientatMin  i>  (.iniid  dut    in  l,ir-c 


ail    I 


"■    Mi\-   i,nvliiil\- 


the  1)11 
centK 


Ik 


and,   a>   mium   a-,   the   t 
IS   pulled  t.i   |)ieee>  and    K-huilt,  uith   th 


inl\-    thniisaiid    |)i)iiiui^ 
'It-   Ik  ill),'   hTiiii'iited   ill   Mnaller 
eiii|ieialnie  and 
jiili'd 


i"oiii.  Ml    whiih   the   t 


iej,'nlated 


The    i 


ea\'es   ale 


ein|)el,ilure  (i(    tin-  ma-,,   II, 


11 


'Ut- 


>Ulll(ientl\-. 


p 


lernieiitation  unihuni.     Tl 


is    rej)eated    t 


\'"     Ol     three    time 


ire    1 


le  eailM-.  (j|'  ihi'  eh. 


'I'   the  hr-t   hulk  at   th. 
"itli    till     (,l)j,,t    111    reiideriii.'    (hi 


)y  no  means  fully  iiiidei-tiiud.     !•' 


'!«'>  Ulu,  h  take   plare  (llUlllj,'  the  t 


whether  the  e 


if.     Tl 


lances   are  due  to  l> 


'f    a    lull;,'   time    th. 


eiineiitiitioii 


■le    h. 


Iieell    mill  h    (lispllli 


nance  i>|  (ipmiini  is  ii;  i 


I'tella   iir   to   the    develnpniellt     of    -pen,,!     f 


a-   tl 


(tiring  certain   lerinents 


ivoiir  of  the  view  that  il 


eriiieiit-   111    the 


isingth 

illowed  to  take  place,  tl 


or   eii/vinc: 


are  de\( 


c  contents  of  the  le.if  cell-  ti 


ped 


'iriiif,'  the  piehmmaiA-  (lr\iiii. 


111    the    leaf,    uhiiji    h, 


I'omhinewith  the  o,\vi,'en  of  tl 


till 


'ining  o.xidised, 
its  \aliial)lc  aroniati 


lese   lerinents  hecoiiie   ver\-   arli 


are   decomi)(i-ed 


le  air. 
and  the 


w 


into 


or 

e   |)o\\er   of 

lell  I'eriHellt.ltioii 

contents,  rapidly 


lid  nitrates  are  dest 


(|ualltle^ 
roved 


Tl 


'nn|)ler  suh-tance-   which   allonl    to    the    t 


The  bacteria  th 


le  niciitine  of   the  leaf 


ti 


eory  once  had  ni; 


nd  the  oi|,Miiic  acids  dinnni-1 


le  bacteria  been  isolated,  but  that  di 


my  siip|)orters,  and  it 


1>  <|Ulte   lin.ilfected.    but  tl 
1  in  i|ii,iiitil\-. 


le  suf,'ai- 


was  .iinioimced  that  not 


imas  as  a  result  of  the  activitii 


lent   type-  of  tob.icco  acipiiivd  their  ch. 


It  was  onlv 


necessary  to  "■  inocul.ite 


b:icterium  of  a  high-grade  le.if  ti 


ol  distinct  >|)ecies  of 
an  infi  rior  to 


only  h.id 

iracteri-tic 

was  e\en  stated  that 


— or  the  re\ei> 


W 

the  le; 


Iir.ictical  trials  aflonl 


b.icteri.i :   .ind  it 
during  hriiieiit.ition  with  the  spei  iai 
ortiinateh- 


>  obtain  all  the  arom.itic  ipi.ihtie-  of  the  latter.     I'lif 


u'li  t       U'linentation  is  completed,  and  t 


ed  no  sii|)port  to  this  ronteiition. 


le  whole  piorc. 


to  tl 

Tl 


iTV  carefully  gra(le<l  .md    p.nkeil  into  bal 


occii|iie-  three  or  hiiir  nioiiths 


le  nianutactmer.     The  ti 


es.  1  ,i-e-.  or  hog-heads  fi 


le   period  of  ageing  de|)end-  iipmi  t 


),  liouexir.  IS  not  lit  for 


period  than  oidinarv  inifi 


Tlr 


ennented  tol 


le  cl.iss   of  tob.icco.   fer 


oiisiiniption  until  it  has 


or  shipment 


.1. 


uul. 


ageing  softens  and  mellows  the  II, 
The   famous   l'eri(|ue  tob.icco  is  produced 


CO  lor  smoking,  which  ni 


)ai 


ivoiir.  and  is 


ineiited  led  leipiiriiig  a  sliiirti 


I'lUi.tll 


liiires  from  two  to  I'l 


lur  \'ears. 


\'  a  -low  lernieiitation  pn 


in  s])ite  of  its 


greatest  care  is  tak' 


world-wide  leput.itioii.  the  i| 


spot   111    l.oin-iaii.i.   \i/..   (iiaiid   1 


onus 


en  in  tl 


mule 


lamp      atniosi 


uaiititv  grown  i-  coin|iaiati\elv  -iii.ill       Tin 
n;(ulti\.,tioii,,,nd  II   l-de-ii,,bleth,il   the  ripening  -houhl  take   pl.ici 


conditions,  which  results  in 
the  forination  in  the  leaves 
ol  large  (pi.mtities  of  rich 
gummy  juice. 


Tl 


of  the  tl 


le    i)eciiliar    cliaractei> 


oDacco,  however,  an 


due  no  doubt  to  th 


nietliod 


e  peculiar 


s     of     fermentat 


The  dried  leaves  are 


ion. 


tiipi)ed 


from  the  stalk,  made  into 
sm.ill  rolls,  and  then  i)laceil 
ill  a  b().\  and  subjected  to 
pressure     applied 


enormous 


bv 


ine.ms    of    levers 


piessiiro    IS    removed 
day  and  the  le.ives 


The 
everv 


alle 


to  absorb  the  expressed  ji 


'  ":s5S5i;^Zi 
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MAKIN(;   (K.AKIiTTKS    BY    HAND 


arc  used  i.nu-arly  ;ill  i-as,.s      Until  within  th  ,  I ,  f /^      •   « -i.id,  b,it  iiuu    r,,>.Tiai  Ina,il^u■^ 

or  c„,.,„,„,ui,,  ,..„.„i;;:;: -;-:-- ---';;:;^^»;.-*..^^ 


lOHAHO 


J^^'Mik^- 


Tobacco 

tlmt    for    cigar    mamifartun- 
what  is  roquirc'd  is  a  "  lillii  " 
of     '"iibaii     tobaccos     and     a 
wrajipcr     ,,(      Sumatra     leal. 
Cigarettes  were  originailv  en- 
tirely ])repare(l  by  tiie  smoker 
himself,  but  their  consumption 
nas    assumed    such    gigantic 
l)roportions  that  all  the  vended 
brands  are  made  by  macliiner\-, 
the  stnu:tore  of  'which  essen- 
tially resembles    that    of    the 
small  hand-machines  in  com- 
mon use.     The  machines   cut 
the  paper  and  giun  its  edge, 
mea.sure  out  the  right  weight 
of  tobacco,  wrap  it  uj)  in  the 

to    ..rment    for   several    weeks,    and   then   dr.d  an.    nliaht  Si.li^a    to'  ^^J^  '" 


MAKIN 


U    l>o\e>  ! 

■paration 

ni.  damp 

■i-tongui' 

allowed 


TOB.\(((l   IN    CUHA 

"sualK   thev      a";  kt     V         1  r,     "''    '"''''  ""^'^  "^    '"'''"«  '"  ^^i^'-'mstances.  but 

»;,... e  .:i;  -  ■■::  ,;;:.::ir;„;r;:r:,„;:  s:;;,x  tr^  ■^•;,:sns 
=  r:7;:r;i:™;;,;r'':-';::-;i— -■-:-,,:::.:":i^ 
SM:5\::;s:;;;'^5iz;';i.T;:v:;-;;;,.j;';r:;:;'':;;r";-^™'; j- -"''" 

i..m'';;i; '!'„,''■■'' ;;'  ","■ '";;''  •"'""■",■  ■■"' -  ■■<'""■''  -  ""■  '•»'■  ■"■'  ■'»  ™™"<i'-.  .i«u. 

.■M»,' ii ;:,",',;;.  'i-r;,  'i',:;;;'"™- ""  -  -'  •  *"  -  ■"•''  '«-">-  n-*-  „„.,,»„  „,  «„. 

Tobacco  is  raised  as  an  articl.^  of  c,.,nm,.r,-,>  i^   k,,,  f,.„,  .,f  .,,,  .;..  ,  ,  ,  „  , 

;i.ou^thcre  .no  reason  why  the  crop  should  n^t  V^'Llal  th;;^);:;    ^"t:!:^^: 
the  tobacco  of  Pmar  del  K,o  IS  known  as   "  Wulta  Ahajo,"'  tiiat  of  Havana  as  '•  I'  rt  do '• 

leal  of  Santiago  is  known  as  -  Orioiitu." 


JBiiei:'! 


^^7= 
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The    (|ii,ility     of      (  iilwi) 
ti)l),i((()    i>    w(Pii(|-rcni)\viiiil. 
inoii'   .•specially  lliat    kimwii 
as    the  Viulta   Aliaj.i.    wliicli 
is  Used  in  the  rnaiiiil  II  tiiif  n< 
sonic   of  ilic  tiiicst   cif,'ais  111 
the    market.        Inniiincrahl,- 
attcm|)Is  have  bci-n  m.idc  in 
other  (listiii  t-.  of  Cuba  ami 
in  other  (  oiiiitries  to  [(rodin  , 
this    variety,    hut    all    lia\e 
signally  fail.'d.  and  the  seci.i 
"t     its    superiority    remain^ 
unsolved.     The  Siena  de  lo, 
Oifjanos.   a   ranfje  of   nioiiii- 
tains  runninfialonf,' the  entile 
Ifiigth   of    the    province    m 
I'inar  del  Rio,  is   no  douht  a 
so  much  d.miaRe  to  the  plants  els,  - 
■u    suK^ested,  and  probablv  thev  all   contribute   to 
ce   tins  excellent  tobacio.     To  what  its 


S(IKTI.\(;    (  l(,.\l<- 


potent  fa(  tor,  since  it  breaks  the  high  winds   wIikIi   do 

where.      N'arions    other    causes    lia\.'    be 

the  CO       tions  which   produce   this  e.\cell>,„  „,„.„,,,.      ,„  ^nat  Us  sunenontv  i      .  „     ,   n 

due  will   probablv  be   known   when   the  soils  on   winch   it   .  Jr;!  X  u/V       ' 

haxe  l)e..n  carefully  analysed  and    cmpare.l.  and  when   the  die 

and  fermentation  processes  are  better  understood. 


i-niical  changes  of   the  curini; 


TOBACCO    IX    SUMATRA 

As  has  been  mention..d  above,    Sumatra  toba.r,.   is  especiallv  valued    bv   manufactme,. 

IS  stated  th.it  there  are  no   fewer  than  two  hundred  leaves  to  the  pound,  and  one  pound  ,. 
sutticent  lor  th..  wrappers  of  hve  hundred  cigars.     Apart  from  the  UiinnJss  o^tlie  leaJ  mi  c 

l^'"';:n"  •  'i  ^""yr^^'-'--"  -  ''"l-"J-t  ".'<•"  tlu.  peculiar  ,„ahties  of  the    oil    I 

rtsp,,  „„,.,.,„,„   the   mumte  care   that   is   taken    throughout   the  whole   penod   of    i,. 
,..odu.   i<.n.     .K  brief  account  of  the  industry  will  therefore  not  be  without  int'est. 

I  P  to  186    a  tobacc.  of  very  good  ,,ualitv  had  been  produced  in  the  neighb-mring  island 
Ja  a,  and  the  cultivation  had  been  one  of  considerable  commeraal  success.     Abon     t 

tor    raising    a    grade    of    tobacco    equal    in    .juality   to    the    superior   varieties   which    wee 
dnving    hem  f^.m  the  market.     Following  the  advice  of  an  And.  trader,  a  DiUpk:     ' 

t^i  ,];;   bal         rr'""  ''^""'  ■:  '''"'^*'""  "•  '''••  -R'-'-'-'-'-J  -l  obtamed  a  crop 
ot  s  n.    liftv   bales.      Ihe  superior  qualitv  of  the  tobac.  o  attracted  the  attention  of  experts 

ni  Sumatra  on  a  large  scale.     Many  companies  and  private  individuals  soon  foUowe.l  this  lead 
and  tn  the  tobacco  district  at  the  present  dav  there  are  nearly  fortv  registered       ,     ,    ,'    ' 

benng   upwards   of    two   htmdred.     "nie  fact  that  the  divulends  have  bec-n  knovni  to  reach 

SeVentV-llVe   per  cent     is  'i'ltHc-e-lt   n-r>of    if  th  ,  ■    l  -  ■^M'v>n    lOltaill 

The  f,^I.  A    I      .     fl  '  cuiunicrcKil  =ucce.s,  o!  the  undertakings. 

forK    n,  H  T         ^'""^""^'  ^''''^''''  ""  ^'"^  '''''''''  "^  ^'^^'^'^^^  ^"^  "^ends  as  a  belt 

fortv  miles  wide  and  hvc  or  ten  miles  back  from  the  coast.     The  cumate  is  naturally  a  tropical 


-m^./.^Kmm^i 


^F^rr 


Tobacco 

one,  and  th.  soils  are  mostly  volcan,,-  ,„  „,-,«,».  th..  „„ 

"nKclayors,lt,nu..xtun..     ThHaml  i>  „'t   „ 

tlif  (asu  m  tropical  atrriiultiirc   hut  k  I.  ,      i.  ,  ■    i 

;-...  ti.  .„•„.„  „t  th..  lC;.h';i:;:;.  :::,■'''';;''•; -;i-  "■■  ^  -■-"  -  - 

formed  by  (iiinrs,.   ,„,.i,.,.    ; '  ^   '"  " 

that  but  for  tl 
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"l'""l-'li.v,.!,o|,tl,v,h,.,,|a,u..r>,as,sso"t;^, 

i-iitv-li\c  \<Mrs 

"■  -"■■"'•I-  |Mit  of  thr  lal,„ur  IS  prr- 

"""    '  '""•'■   ■""'    H"'n-    .an    be  |„tle  .Inubt 


form,.d  by  (•hi„,.se   eool.es   ■,n,..,rie,l   dnv,  ,!v 

lie  yellow  labour  tlie  ^ucv,  ,,fii|  ,  i.lt,,-   i.  i    ' ',    ' '"    '"'  '"'"'  "" 

^possibl...     The  Chinese  are  mo.t  iud.Ntrio     \  ,    k  ^"'   "'':"'"  '"   "'""■'"■^  ->"'''  'h 

tl-y  v..y  ,u,ekly  lean,  then-  new  dutL^.         V     ^   :;,  h' .li'''*'  ""'  ^''^  ""«  '""-"■    -" 

taught  from  the  bef,innin^^  sin,e  h,   ha;,,,,  ,',,!,.:,     l'.'.'"'/''''  ""'"""''  '' -'  I'.^s  t,.  b.. 

''  t"'   H-, ..  ,  ulti\atl,,n. 


Th 


'"•'>  M,,  i)r,\i,,„.  k,„,„|,.,|.,. 
TOBACCO    IX    TlfK    l'HII.I|.i>iv,.s 

^'"'   -'"d   '-'"'Wte  of   th,.   l'hlli,,,,i,„.s 

n  an, I 


f'i'Hcco,  anci  n.-xt  to  the  .in..st  qual  t  .'s  ot  i,..  rnl  "  "  T^'  """■''  '"  ""'  '-""n-.ttion  o' 
•■f  these  islands  is  considered  the 'n'!;,^,  ,':.,,'■"',,;'"  "■'^-^'r'''"  ""■  '"'"'""■' 
"".versal  reputation  for  good  -p.ahtv.  The  pr,  ,  ...f  ,  """"^  """''^  '■'"•"""-  -'i"V  - 
nnest,  and  the  high  qtmlity  ,.f  the  t„ba,-,„  ,s  ,       ,     ^   ,7";,"'  ^""T"  '^  '"■'''^"'^  "- 

which  consists  of  alluvial  deposits  auuuallv  In..,  ""'  l"'"'''"'"-  "f  the  so,l, 

severe  terms  of  the  late  Sp^Lsh  mo  l!  :     •       ;t       j  ^    ?'  '''T''-   }'r''  "'"  — '-> 

.s  probable  that  w.th  the  removal  of  „i,.„  ret,!  u,:;:;;  ,::;::;,t;v  ui'  p;:;;::!"'""""-  ""•  ■• 

TOBACCO   IN   THE   BRITISH   K.MPIKK 

'•'^WA  AM)    ("i;V[.(X\ 

and  m.pro^•e  the  tobacco  mdustrv  ,,  l^  I^.  f  ui!  '^r  """  '•"'  ""'''■  '"  -'-^ 
t.'lx.ccos  and  cigars  have  an  estabh>h..d  reputit  ,  m  F  d  i  ,1  '.  '"^::!^  '''-■,  •''"""  '"'''•'" 
and  Xnginia  seed  were  sent  to  Indi  t  In-  th.  ,1,  '-"f " '^■, , '"  'f^-"^*  samples  of  Ma.vland 
quaiitv  of  th..  leaf  produced  was  "^d  ^^l  t,  ;;  '""  '"  "'!:  '^  '-l'"  -"l-'v.  and  the 
Mu.h  of  the  tobac.',,  however,  wa  o  o  n  ;  ra^  v  v  i,^  "  "'  "r  '""'  ^^'^■^^  '"*''-'  -^-t- 
t"  the  natives,  was  ,„,te  uu.u,,.,  t,,  Ue  ::  '  ,!f  ^'i;;:';:;;  '>■• -'j;''^''-«'--'-l  '''I" 
-liwn    that    an     article    of  tin   mm,,.     N,  Neiti,..l..ss.   the  e.vpenm.nt,  had 

good  (juahty  imild  b,.  pro- 
duted  ill  India  provid..d  th,. 
best  sorts  ,,i   s..,.d  weiv  used 

and   pr,>per  methods  of  cul- 

fiv.ition      and      preparation 

adopt, -d.      Tl,,.   (,o\-ernment 

th,':eloi,..iii  1876,  established 

an     experimental     farm     of 

<'iglit  hundrt.d  acres  at   Gha- 

^ipur,   on     the  (.anges.    and 

eniploy..d  a  \"irgiiiia   planter 

to  superintend  the  curing  of 

ti"-  leaf,      (ihazipur   tobacco 

Is  now  recognised   .is   one  of 

the  be.st  raised  in  India. 
Tobacco    for    local    cou- 

■siimption   is  rai.sed  in  small 

patche.s    in    most     parts    of 

India,  but  trom  a  commer- 
cial point  of  view  the  chief 

IIIL    cmei  P.VCKlNG   CIG.VKETTKS    INT,,   BU.XES 
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<listriits    concerned    an- 
l!"inl)iiy,    Madras,  and  tlie 
I'liiijab.        The   plantations 
and  factories  are  often  in  in 
a|,'ed  by  American   evpertv, 
and    nio>t   varieties   of  the 
plant,  incliKliiif,'  the  Persian 
"Shira/"     toiiacco,     ji.iv,. 
heen     experimented     with 
In    Madnis    >,n\u;    of     n,,. 
most   celelirated   of    its   to- 
l)accos  arc   Ki"\vn    in     thr 
Northern    Circars,    and    m 
tiic  deltas   of  the    Krishna 
and  (iodavi'iy  rivers.     The 
famous    l)iii(li<;iil   hrand    i. 
laised  in  i)laiit,itions  wlmh 
are  m,uKLf,'ed  ii|)on  the  inoM 
modern      lines,      and     the 
cheroots     of     Triciiinopolv 
Ti      .  .  I  ,  ,  '""<'  well  known, 

llK,  total  area  nnder  cultivation  in  India  m  1905  was  upwards  of  1,0(KMK)0  acres  uid 
the  value  of  the  export  for  the  same  vear  was  /KiSTtK)  -""'s,  ,ui,l 

ConsKh.rable  quantities  of  tobacco  are  also  grown  in  ^.vlon.  where  it  is  used  for  local 
u.isumpt,o„  by  the  iiatnvs  and  for  export  to  India,  riie  .,ualitv  of  the  tobacco  wodd  be 
quite  unsuitable  for  the  Western  iiku  ket.  loo-^ao  woukl  D, 


All   \lli:ii  >    lACIOKV 


Hl;lll^ll  NoKni  Kounko 
In  other  parts  of  the  Mritish  Ivmpiie  the  cultivation  of  tobacco  has  met  with  varvn.. 

'^'Slli^Tt  t      !'  "'^"f^>'  '^  "f  — 1-^hle  importance  in  Hritish  Xortii  Borne: 
vv litre  in  1883  tiie  Inst  tobacco-piantinj,'  .ompany.  under  the  name  of  the  Chinese  Sabali  Com- 
pany, started  a  tobacco  plantation  at  .Sandakan  Bay,     Tobacco  had  long  been  knov  n  t,.  e.ist 
m  Bo  „eo,  but  ,t  was    he  remarkable  success  of  the  plantations  m  the  neigiibouiinr  islands  o 
Sumatra  and  Ja^•a  which  hrst  drew  attention  to  ti.e  possibilities  of  Borneo  as  .  tob a, to- 

o    188b,  and  xer,    avourable  opinions  were  expressed  by  the  brokers,  who,  liowever.  pomted 

?;  later  :r"^r\  "/''''"'"'  ""'""V^  '"^"""^^  '"  ^'"'  ^^>-'"8  ^^-'  f-menting  processes. 
ciV  ;     nd  tobf  T'""  ^^■^'^'T^'''''  '"  P™^'"-"'«  ^^"  ^^■•ti'^''-'  "f  8'>'"1  'luaiitv,  and  Borne,, 

cigars  and  tobacco  soon  became  wel:  known  in  England.  The  leaf  grown  is  chieilv  iMendtd  - 
wrappers  for  cigars  I'lanting  ,s  carried  out  in  .April  and  .Ma^•,  ,uul  in  seventv  d.,-.  tl  e  le  a  :. 
are  gathered,  so  that  only  three  months  elap>e  from  the  ..ne  the  seeds  areput  ,n' th. 
nunsery-bed  until  the  gathering  of  the  crop.  ^ 

At  the  present  day  tiien-  are  three  large  tobacco  compam        i  Br.tisi,  North  Borneo    th.. 
survivors  of  a  nmch  larger  number  which  existed  a  few  years  ag.     Mucii  competition  has  been 

fsTe'fTr    r ''"'' "' ''": """^'"^  p'^^^*^" ^^•'^" ^'-''- '~  '-f- --^^ ^though  I'ba ;: 

IS  one  of  the  most  important  planting  industries  of  the  country,  it  at  present  shows  no  signs  ol 
immediate  expansion,  -  &  " 

J.^M.VICA 

In  Jamaica  the  cultivation  of  tobacco  has  lately  received  much  attention.      The  soil 
chn.ate,  and  general  condition,  are  very  favourable  in  many  parts  of  the  island,  and  the  arc . 


Tobacco 


at  im-svnt  under  t.,ba.ro  is  ul,..Mt  |,.,„  |„„„|„.,1  . ,  "^ 

"uluMiy  iiMv  n.,w  I.,.  ,..n.,j.......    .      ,     "."' '■'''!'■  "IMiiaiMii    „,    ,i„.    ,„,,i..,       ....    . 


valued  a.  i22,4<W    .  ..,„„,,.,,,.,,  „„,  „  ^^^JJ';'    '    ''-;  I-,, ,,„■  ,.„„,„,  ,„  ,,,„.,\^,^._,^ 


\l  Ml   \ 
•Vveral  of  th,-  MritNl,  .\lii,,,„  .,,|,,„„.    I  i 

-"■unes  .a..  „,.,k,nK  ..,,0,,.  ,„„.,„,„,  i,,'';:,:,,   ^  -'""■"•"''■:':"■  •""'  ^"■"-  "I  ""•  -«,■, 

"■I".cl.  Ims  a  good  n.pu.at.oM.  "''"  '"  """-''  <"'"■''  A'-r.,.  ,1,.  „I|,. 'v„  ',, 

rilf   Hijtisli   Sniitll     \|n,   ,    (,,„,, 

'"••''■"•"""•-     ■'■'"■  'i'".'n-..    van,.,,,.,   o    It    ,,';';;'   '■"""'    '"   "^  """-'"- ..n.l 

Mit  ngarettc   t..l,aa-.,,   ,■,,,,„■   |,.,,-     ,„■    ,  '""'"'"'   'I"'  ntrv   an.   ,,.,.al,|,.   ,,|    «„.uin.. 

ngurettes  „,ade    fon.     H^.d.' 'l;.''^  J,,:;:'  ''j^   '•''■•;' -■     ,''l"f    !-H.  n,   :;:.,r  r 

'^S:':i2:r:y-'''^:.'r'':^«''-.l-^^^      - ■'"■"" ■■■• 


,     ,  "   "II    -.il''   HI    l.,,n,|,,n 

'.'■  '""'■  'lill'i'-n,,.,,!  „(,;„„„,. 


t'.lony  are  .on.Mderal.le,  and  ,1,,.  (.,.v,.n,„„.„  I     ,       „  r'"'    '""'  ""'  •'■"■'«'•  '^'^"i 

tlie  servu-es  .,f  .nu-  of  ,1,..  „,ost  pnunnun,  '""  ",""^-  ■'''^"  "'  "-  '-  '"  -i','...'.- 

Several    attempts     have     be,...     ,„.,i  , 

biU  tl,e  net  result's  comparatn.:,;.:''    ,:'„:';;;',":;',;;'   '-'■■'■'-''    •'    - " 1.I1M.V, 

tlie  area   j.lanted   is  not  nUKl,  n,o„.  ,|,„n    .      .  '         ;  ""';  "  '""'"  '"  ""■  -•'"i.  l"" 

South  Wales  is  also  small  in  spi, .,,,'""'  '"  "•^-     ""'  "■'-'"  •"■"•■"^"  m  New 

-.1  are  well  suited  to  the  plan  .     I,    V  ,  ,      """^  ^^^  '"  "'"  ^'■'-  ""■  '  Imu...  an.l 

time   the   crop  was    mueh  '^  ''  ^'"■'"  ■"'■'  '""I"'  "'l''^"  "■  l>iu  at  one 


moru    t'xi 


*»"wy"*^T 


z^o 
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"'"■;' ■     '■;  '•"^-:-:  ""• -'-tn,  .,.,„,  ,„  ,I„...M nl.uul  uv>,.„.m,m..l.,uMlattlu.,.n.s..„, 

.1..V  tuluro,  .  ult.vafun  .s  ..ll„w...l  ,„  ,!„•  M.t.r  „|,..  I,,  I.S8H  ...v,..,,.,,.  .,t,  w.r.-  ,„„.lu.t...l  „, 
hMK'l.uul  u.i.l.r  ,.rt.un  iv.tn,tM,n>.  and  .v.imI  a^n,  ult.in>t,  .„  N.„tolk,  K..nt,  ,in,l  oth,, 
-H.ntM..«„.v  ,  „.  ,,l.,„t  u„l,  M.,1,  „„,,..  ,.,  !u,l..nn,trlv,M.d.l>sh  th.  ,,o,>,l.,l,tv  nl  Krowmt- 
t..l.a.To  ,M  l-.n«la,ul  a,  ,.  ,,„,.„„,,  ,,,|  ,  ,o,..  j'..,-,,,,,,,,,,,  ,„  ,  ontM,,,,-  thr  rxp.rMn.nt,  houvvvr 
was  xvitl„l,a«i,  uul  ,.  Inur  pubh-lu.l  t..  tho  /„ms  ot  ().t„l.,r  8tli,  hXKS.  fro,,,  tl.c  H-Mrd  of 
Agr„„l„.r..  a„.  !■  ,>1,..,  „■.  .|,ou,  ,1,,,,  .l„,v  ,s  ,.r.,.  t„-,,llv„o  ,  I,;.,,,  e  „f  ,1„.  .  „lt,vat,o„  U-i,,. 
at;. till  |)iTtl,ittf(l.  '' 

T()l*..\(  (()    I'.UTOKIICS 

Th,.  ,„o,,„oi,s  stn.l.s  xvlMrl,  |,av..  .ha.a.  f,„r.l  tl.,.  |,n.,  aiatim,  aiul  tli..  „,„„ifarti,iv  ol 
tl»'  va,io„>  .om„„.,v,al  ,„o,l,„  ,,  .|„,i„,;  tli.  pa,,  qua,!.,  ol  a  ,..„t„,v  liav  I,..-,,  a.  ma,k.'.l 
m  tl,..  toba.To  „Klu>tiy  as  ,„  ai.v  o.l,.,.  A>  n  w.-ll  known,  ,1„.  ,  arao'  o,  roroa  t,a<l,.  ,s  ,„os, 
HoMlv  a>>o,>at..d  w,tl,  „a>,„s  xv  l,„  h  \uv,.  a  wo,l.|.w„l..  ivnown.  aiul  thr  san>..  tl,in«  i,  l..ro„„„.. 
tiiic  ol  tin.  tobuci'o  tiad(..  ■ 

It  i>  in,,.op,l,|..  t.„.nt..,  i„lo  lull  ,|..,,,iU  a,  to  til,  ,l,ll..,vnt  n,  ins  wl,„l,  havr  lu-,  om,.  ul,„t,li,  ,| 
uitl,  tl„.  t,ad,.,  o,  to  Kiv..  anv  .„n,|.|,t,.  ar,  ou„t  of  tli,.  „„.thods  of  „ia„.,fa.  tiiiv  adopt,..!  In 
tlu.,n.  1 1,,,,.  ,.,,,  houvv.r,  tuo  ill,„i,  alio,,,  ,„M,t,d  ,n  tlir  t..xt  whirl,  show  two  of  the  n.o.n, 
..t  tl,..Knat  l.irtoiyol  M..>ms.  ( .allalu, .  I.i>,ut.d,  at  th..,,- h,.ad,,„a.  t.,s  „,  IVIfast.  TI„sfa.to.v 
Is  .m,.  ol  thr  la.K,.st  .„  th..  w.Mid  <l..v.,t...l  to  th..  t..l.a..o  ,iuh,stiv.  It  .•.„,s,sts  of  lu,.  sto,.-, 
and  ,.  ox,,  SO  l..,.t  ,„  h..i^-ht.  Th..  Ilo..,  ,pa,  v  alo,,..  .  .,v..,s  s.M.u.tl,,,)^  lik.-  12  a.r..s  The 
vvoik  ,s  ,a,„..d  o,it  o„  th,.  most  appn.v.d  and  np-to-dat..  pn,uipl..s,  a,id  a  visitor  .•a,in..t 

.1,1  to  I...  stn,.k  l.v  th,.  i„tr„at..  a„d  inK..n„M„  d..vi.  .s  „,  all  th..  d..part,iK.nts  whi.-h  ilh.st,at,. 
thf  yano.is  >t,,K..s  .,f  pi.paration  and  ,na„ufactur.'.  11,..  bonded  warehous..  uhich  is  own,.,l 
by  Messrs  (.allah.T  ,s  a  ,„an,moth  build,„K,  six  storevs  hinh,  divided  ,iito  :«)  va,t  apartment, 
ami  aq^We  of  storing  20,.. H.  h,„,h..a.l,  of  t,.ba,vo  !,.af.  Th.-  ..xpo,  t  fa.-.orv,  which  a,lj.,ii,: 
the  ma  n  fa.tory  in  IVlfast.  is  p..rf....tl.v  .-.piipped.  ,md  the  ina.hin.Tv  is  .apable  ol  prodiuinj: 
every  class  of  t..ba,-.-o  whi.h  ,an  he  d.ina.ul.d  by  the  trade  in  anv  quarter  of  the  world. 

.  ,  "  >s  .nt...vsting  to  n,.te  that  the  whol..  of  this  vast  business  has  b..en  built  up  bv  one  iiuh- 
vidual  \b-.  Ih.Mn.is  (..,llali..r,  .and  his  enterprise  and  enerKv  h.ive  earned  for  him 'th..  titl,.  ot 
tl,e       lohacco  King. 


THE  GRAPE-VINE 


The  history  of  the  grape  m.iy  be  traced  ba.k  to  very  ancient  time,,,  to  ages,  in.l.H-d.  of  wluch 
we  h.ive  no  written  r.cord.     S....ds  of  the  phmt  have   b..en  found  in  the  Lake-dwellings  of 

Castione,  near  Parma,  which 
date  from  the  Bronze  Age,  in 
the  pre-histori..  settlement  ol 
Lake  Varese.  and  in  the  L.ike 
dwellings  of  W'.mgen,  in  Swit- 
/ierland.  Of  the  cultivation  .)f 
the  vine  at  these  remote  period- 
we  have  no  certain  knowledge, 
but  it  is  pi  ( .hahle  that  in  Egypt 
the  gra{x>  was  cultivated  an.l 
wine  made  nearly  six  tliousan.l 
vears  ago.  The  Bible  atf.)rd- 
evidence  of  the  early  use 
of  wine  among  the  Semitic 
peoples,  and  its  use  amoii;. 
the  Phoenicians,  (ireeks,  ami 
Romans  is  well  known. 


.\l  STH.M.I.W    VINKV.AKIl 


The  Grape-Vin' 


111'  \iiif 
l<Us>i,i,  wIkiiii'  the 


AN    AMKKRAN     Mm;    ,.Ku\VIN,.    |s    ^„  „  ,, 


t..e^:;;;;:ci:::;::.:::^^;!,rs:;,:!;:,:f  "■"-  "r-  -  '-'^  ^^"'•' '■■<"•> 

Algeria.  u„d  Morom,.     WIu'IIk-      1 1    •„  ,  '*'  "T""^  "^  "'■^"■'"  "^^  ''  """'""'  '•^""■l"'. 

wi'ich  .s  open   to  discuss,,^      .,,,,         '      "::  ^';^";'-  '■"-  '"■'"-  "^  "'"  P'-n  .  .  p.in, 

to  -,,y  tl..  „.utl,o.ls  of  tl>e  Kastern  w>„c^      v,.  „2       ''^rT     "^  ""'  '"""'""^ 

"■  the  plains  of  (icnna  ff      /  t    "  ^  > ''^?*:'''''"'    -";"'"•  "'""  "'"  Mecl.t..rran..an 

P..:t      U.rr-^^fO-  tl.e  .inest  ^.neyards  a.  st.il  to  W-  .„.„d  ,„  .L:!':.  and  t-.  ..„ • 

,:,...?:.;:•'"'",'>■'  ^P^.'"'  ""^  ^  ""ugal  aa-  adnnttcdlv  unsun,as,e<i  i, 


E;i 


■  unsurpassed  li\'  any  in  the  world. 


Peru,  Bolivia    Lrull      a  d  oti,  7      '        ?T''''  ^"''^''''^'  ''"■  '"  ^'^'  '"""'1  "'  ^""Ji, 

'a,  Lrufeuaj,  and  otiie.  parts  of  >outh  .Amen.a,  and  ,n  the  United  States  great 
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wnu-Kiosvi,  «  aistn.t,  ,m,i  „.  II,,,,.!,.,  Vni;iiii,.,  ..lul  (  alil,.mi.i.     In  >pit...  Luwrvr.  of  tl,r- 

.•XUTlt    r.f  tl,..      Ultiv,.t.n„  ,„    ,1,..  N,u  \V,„l.l,tl,r  u  ,M,  ,  .!„    nm    ..,,„.U  t|,„ l.:,„„,„,  „.|,„|, 

-st.iM.I  unrivall.  <l.    Flir  uim-nukiriK  •  -urMn.s  ..(  Aim  ..  ,,tr it..l  toAlp  ru  ami  Tunis.  ulu-,v 

tlir  iiKlustrv  IS  nm.  nf  .•,misi,I..,.,I.|,  im|H„  t,.n,  ■•.  ,m.l  fu  .  .,|„.  (  ,.l„i,v.  «hns,.  „,„.■,  ,,r,.  now  ,„ 
part  rrumuMK  soin.tl,in«  o|  t|„„  l..rn,...  |,u,,ul.,ntv.  In  ihr  .,mlh,  in  iHni.sph.Mv  vitimltu,,. 
I..IS  Mia.l..  Kirat  s|,„|..,  ,„  ,..^,,,,|  .,,  ,|„,  An,,rali,,„  Mai,  -.  an,!  tla-  un,..  ,,|  Hmn,.  ,onnti|,-.  hav.- 
an  cstalilisliid   i.piitalinii   in   ihr  uiiilii\  niaik,  t^ 

THi;   VI M^ 

llavinK  thus  l.n.  Mv  ontlin..!  tl,.   h:.t..,  v  an.)  pn  -.nl  .  on,l,i,„n  o|  tl,..  v  in.  -K,.,«niK  imii.st,  v 
".•  «  ,11  turn  on,  att..|,l,.,n  t.,  a  .  on.i.l.  ,ati.,n  ..f  tl„-  plant  it^.ll,  an.l  t..  tli.-  lu.-th.uU  ,.|  ,„!tivati.m' 

ami  i.unufa.  fii..  «l,i,l,  |,,,^..  l,„   ||„,,  ..l.j,,  ,   ,|„.  p„,.l„,, „f  d,.,  „,n.s  of  our  tal.l... 

II"'  inaj,,nty  ol  p,.,pl..  n,  tin,  ...unliy  nn.miI.I  ,1,.,  nl,..  ,|„.  v,„..  as  a  .  liinl,,,,;,'  plant,  wnl, 
larp.  .I.vp  V  h.lK.I  l.av..,.  an.l  l..arinK  l.nn.  !,.■.  ,,|  „„.n.l  l..rn.-..  .itlur  Kr.vn  .m  l.lu.-hla,  k  in 

; '"■     "'"''■  "'"^  'l's.npt,.,n  u.ml.l  |„,1,1  j;,,.„|  i,„  a  ...nun,,n  varu'tv  of  tli.^  vin.^    it  «.„il.l 

1.0  .init..  ma.-. mat,.  f.M  inanv  ..th.is.  |.„  tl„.  vin..  „   ,  v.rv  vanabl.-  plant,  and  tl.rr..  ar.'  mini 

incralilf  vanities  .  iiltiwit..! 
in  (litfcrcnt  p.irts  of  th. 
World.  Whil.'  soni.-  \iiu- 
arc  climlMrs,  ..th.  is  in.i\  Im 
trainid  as  hrdi;.'  pl,uit~ 
others  in.iy  !).■  indu.cd  t.. 
forin  arhoius,  but  th.'  ino>t 
variabli'  eharaiters  of  the 
plant  ari'  to  he  found  in  its 
leaves.  These  are  fr.ipientU 
deeply  |.)l)ed,  of  ,i  brilli.iiil 
grein  .  ..'.oiir.  and  with  well 
mark.il  veins  and  (l.iwiiy 
eoatinf,'  on  their  und.T  sur- 
faees.   Th.' Kiealest  \-,iriatioii 

.     ,         I  ,       ■  ^''""'     ''''"^     '\'l"'-     however. 

is  f.mnd  in  the  .lilLivnt  v-irii'ti,.,  of  tl,..  pl.int.  Th.  (,  ,its  gnm-  in  .luster,  win.  i  mav  b.- 
lonf,'  and  pyr.imidal.  .,r  >l,ort  and  .1,  ns...  an.l  mu.  h  v.„i,,tion  is  f.mnd  in  the  .  h.inu'ters  ,,i 
th..  berries  or  t,'ra!.es  thenis..h,s.  Soin..  aiv  .is  |ar«..  as  a  plum,  as  in  the  AnKri.an  varuti.s 
others  .ire  not  niurh  l,,rf,vr  than  .i  p.a.  wlnl,.  the  dilteren.vs  in  .-., lour  are  kn.mn  t..  everv..nr 

in  some  cases  the  pulp  is  soft,  m  ..th.is  lirm.  and  the  jui.e  mav  b.'  .ither  e url.ss  ,„•  r,..l 

rh<.  well-kn..wn  ••blo.mi"  .,f  the  .-.immon  h.it-h..use  grape  is  abs.nt  in  m.mv  varieties. 

The  viiu'  will  yuki  s.itisfaetory  vintagis  onlv  wh,.n  grown  in  a  tompTate  rlimal..,  and 
supplied  with  a  moderat..  ,,mount  of  in..isture.  To.,  niu.h  wat..r  n.^ults  in  an  e.xcessiv,.  growth 
ot  tlie  leaves  and  shoots,  und  th.'  gripes  ,ne  wateiv  and  a.id  ;  on  the  otli.r  hand,  in  .i  drv 
dimate  the  fruits  are  small  ,ind  .-ont.iin  t.,..  l.irge  a  pr.)p.,rtion  of  sugar  to  r.-nder  them  of  ,is, 
tor  wmc-making.  L'ght  is  another  imp.,rt,,iit  f,i.t,,r,  and  the  <iiltiv,it..r  ehooses  situations  1,„ 
us  vineyards  wher(.  the  plants  will  not  run  th..  risk  of  seoirhing  l.v  the  sun,  nor,  .>n  the  otliei 
hand,  be  deprived  of  a  gener.ius  supply  of  its  warmth  and  light. 

Although  the  climatic  .-.mditioiis  must  bo  verv  favourable  for  the  grape-vine,  the  plant  w 
much  less  o.xactmg  with  regard  to  soils,  for  it  will  accommodate  itself  to  most,  growing  especially 


1>I  Ml'lN,.    WAILN    1,,|<    lK|<|,..Mli,N    |n 


well  in  those  of  a   gr.ivellv.  chalkv.  or 
L'hemi 


.  .  •'-■*"".••■  n:ttw.      Nevertheless,    a   knowledge   of    th, 

chemical  composition  and  j^hysical  condition  of  the  soil  is  of  the  utmost  importance  in  viti- 
culture since  the  tl.ivour  of  the  wine  d.'pends  to  a  very  large  extent  upon  these  factors,  fo, 
under  identical  atmospheric  and  climatic  conditions  we  mav  have  wines  produced  of  totalh 
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t.Allll,M\(,    llli:    (iKAI-K: 


diffcnnt  cli^uaitcT,  tlie  dilTciuncf 
n-sultiii^'  ciitiri'ly  from  the  variations 
in  tlic  tlicmiiMJ  ami  pliysicai  constitu- 
tion of  thu  soil.  Locality,  again,  lias 
.1  marked  inthiunce  on  the  finality  of 
the  wine  i)roduccd.  X'incy.irds  such 
as  those  of  America,  Australia,  Algeria, 
and  Tunis,  which  arc  cliictly  planted 
m  the  rich  soils  of  plains,  and  but 
indiliereiitly  protected  from  exccssiw 
ram  and  sun,  produce  large  (juan- 
tities  of  fruit,  hut  (if  .1  comparatively 
poor  ([ualitv. 

On  the  other  hand,  the  fruit  from 
the  vineyards  of  hilly  and  moun- 
tainous districts,  wh.re'  the  soil  may 
l)e  1  cinsiderahlv-  poorer,  as  a  general 
inle  yields  .i  wine  of  a  much  more 
delicate  flavour.  The  vineyards  of 
valleys,  again,  have  their  ovvii  special 
disadvantages,  for  here  the  vines  may 


be  exjiosed  to  excessive  moisture  and 
dered  n.ore  suscept^.l..  „,  disease.     In  s,„te  of   dl  thes."  dhH^Ht"   "!""*^'"'   'f   '""''^  '"""■ 

pn,duced  from  vn.eyard,  l.^;!   -'HZ^  .md:!;^^^  :^.:r^-  '^  "^'- 

orci!;:;;;.;r;ir;r,:;t'pZ:^^^^^  ^7-^  ;'>^  -i  ^y  piougmng 

owing  to  the  situation  „f    h.  held       i M |  Ps  '2-     ,  u    ■  "\ '''""«'""«  '■*  ""P"^^"'''^^ 

quahty  fron,  a  ddferent  loc.d.t      o  ^u^^^Z  ^  s pi^td  d  fi  "  '"'"'  ''''''\  """V"'^  "^  ''''''' 

is  thoroughlv  dressed  with   ,  si.mK-  ,1  "   ^"'•"^^•-''  deficiency,  and  then  the  whole  hehl 

The  v'n.'  tllbri^ld^ir^;.'';::^;';!;  ";"';'■■'•'  ^";:"  -  ^'^  -^•'-  "t  .eather  or  horn. 

--•  which  ,s  bv  far ihe  ul "L  m, '  ^   '^ ,  '::;,ti;::h rT  7r''-  ''\ ""  ^"""'■' 

Ix'onie  ,„vere.l  with  a  thin  brown  b„L-  ,  '"'*  >ts  green  colour  .md  has 

-d  up m  bundles,':;;  vl;: ! :  r    '; ■ ,; :.;;;:, :;:«^"^;^ ^^"-^  r^"? '"''r- ^^'"'^" ^'^'^ 

ci..v.-,ly.  or  may  be  pla.  ed  lor  a  .uue  m  a  s    "        m^:,  ''"■  V'T  "'-\j":'"'^^  '"  the  fields 
fre.iuentlv  resort.'d  to       In  il,l    .■ ,  '"  ''  ■  P<     •"  '""st  i  v .         l-ivenng  '  is  another  melh..d 

v,„i,.|,,,  ,„,„i,„, ,■  „t,ii,-  ,1 , , ,     ;   Pi  ■,  '■"""■'>■  "■-'"■■''■•I  1"  I'-slma  ii.« 

...,.».,,  ;,„,.,„  ::".t?;„:;;;,„;;i  i;";;:/,;™^::«,r -;-;-,;;; '» - 


^a-5»«»»gB3'Mi>T>-j».v3WB:^;ja?T^:-ys 
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d.'ptln  and  ilu.n  plants  t L  .ut,^,,.  h/,1      1  '  '■,"'!''  ""'  «^'"""'  '"  ""'  '■'•<l""-.'<i 

assin„lut...l  matn'r...     In  ,„1„.,  v  n,.    u  ,  "  'V  "''  "'"'  '"■"  ••"'"'  ^">'>  '■■-"^• 

|>.a.-tised.  in  whirl,  tlie  plant,  air  ph.vi   ,t    ■  .;,,l       '  ,  """'      "'  "■'"'■''i'>«  '^  al>„  ,„mn,„nlv 
"i-l.  an.    snh..,u..„,l  .    hlLd   ^Z      ,  n','.  'l!  l,:'  [  "V'":'":^  •'^'■V""^'>-  "-<-''• 

Thr  distances  iK'tuv...  thr  vnu-s  i.  ,„  al     • ,  '  ,  "■,  "■•■'"'"    ""■"■■<'=^^t'''y  *■'    ^'-mt. 

whirl,  an.  tlR.  h-rtihtv  ,.f  th.  .H    ,i      l   '  '''■"•""""'l   l>v  -vnal  fa,„,rs,  the  dnef  .,f 

InU  n..t  least,  the  natanv  ,       i:      ,  l'™,;:'';;";™'?''^  "^  ""■, --'v  pl.uUe.l.  and  la.t. 

vinevard  while  the  erop  ,sVon,n..  t     n        ,,  l        r  '  '"      '       "^      "''  '"  '"'  "''■^'  '"  "'^' 

to  allow  of  sneh  eulfva  ,on.     V  n^.    ■  ^mI^T  ?,"""  '""^'  '"'  '^•^'  '"■'-'■"  "'"  •"- 

•••nnitries.     In  north  and  .entr  ,,  ''  ""  '"""  ''"''■  '■'"■''"^•'■'1  '"  '''"'•'■^'"t 

and  sueh  a  niethod  .    eo  "        Z       '^    ( "ni""  '''''Tl  ''^'  '  ^"""^  ^'•''^"  "'  '''-'""'• 

wc.|lc.stal,lished,-ons,stsLei    u,        .,     ,u       '"":'"""  '"  ""^  ^""■^•"'1  aft'T  .he  plants  ate 
bv  Inghiy  trained  vine.  iss-I^      ,  ^i"  ^   l'*''"  ^V"""""'     ''"'  '""'""^  '^  "••'■^"'■"-' 

tl-.-  svsten.  of  pruning  <iep,.nd.  ,'  "^  !''  "''^^'"'^  ''"'  t'-nnnng  the  shoots; 

-t^octed  hy  pi..l.ginng^;''i:;;;.t,;  .•;:,, ;;^''-;;^';-:  "■•;.;--■■,  ^^;-'">«  f--'>v  .^ 

"ot  take  place  winle  th..  vn.e  ,s  n,  hloon,   o     iie     u        .   M  ,  "       '""'':"'^  ^'"'"''' 

t..at  the  plants  nn,  le "  S:?;:^^;'Vh:::;;:;;::;i;;■.7:u1■ -;:;;:' ■  •"-  '^  '-'^'  --^ 

TUK    I-;mmii;s   oi     I  111.;    ( ,  |;  \i.f-\-i\| 

other    hand,    nrany   diseases  '''"'  '■'■'""'"■'  '"'  ''■""''■^^  to;    „n  the 

may  he  checked  and  t.\en 
avoided  altogether  by  th(. 
timely  and  vigorons  adop- 
tion of  certain  well-known 
remedial  measures. 

Snail>,  mollis,  plant  lice, 

leaf    roll(.rs,    and    nnnierous 

other  injects  do  great  d.un.ige 

in  the   viiiey.ud,  and   in,in\' 

.ne  th(.  methods  which  ha\i. 

l>..en  adopted  i)y  the  cnltiv.i- 

tor  to  conilxit  their  iMvag(.>, 

'Jlt''n     with    .1    consider.d)le 

amount     of     success,       Hm 

gi-cat  .IS  is  the  damage  done 

hy  tli(.  .ihove  pests,  their 
eltects  p.de  i)efore  ih,.  r.iv- 
a.ges  called    by  the  dreade'.i 
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phyllox.nu   wlu,-h   has  r.„s..,!.  .ton.  tun..  ,„    a„„tl„.r,  ..,„„  m,.u>   1 ,   ,„   „„■    vuu-vu^U 

;;;:::t;'  S  Sr''""'- 

.1  ■"'  ,  '  '''"  """"  ^""*  '"""■'^'>-    1"^^'    ""■"   -lour,   ln,„,„in.  vrlow  ,„ 

arre,st>'ci  in  their  Kioutli  ami  miicli  wrinkl.'d 

'"'■  "'"'''t-  .ir.    ,<vii   l„  i,,.ar  minirniiis  tirin,  yellowish 


The  Grape- Vine 

tubcTrles,  wiMrh  later  lx..mi,.  dark  an.l  n,,,..M.  ,.,,,1  on 

MetulxTsnuybofound   I.UK.  numh,..  „t  ,1.,.  pl„  | 

loxcra  .ts.lf-m.nut.   vdl,nv,sh-|,r,m„  rr,.,  ..uv.    ,„„. 

VKlrd  wui,  s,x  l,..s  an.l  a  s,rnn«  t,,l,ul,n  prol.,,.;,:  i,v 

■■'f     '".  p  u,t   of  ,ts  sap.     T1K.S..   i„s..,.,s  an.   u,„.l,  J 
.■    a..s,wh,,.h  from   March  to  (Vtolvr  lav  ,.nor,„ou, 
nunl,..rs  of  v^.^..  wluri,  ,^,^1,,.  ,„,  ,,,    r,,,,;,,,,  ,.^. ,    , 
-s.m.lar  to  th,.,„s..lv,.s.     1  )unnK  tl,r  Munn.r.  ho..v,.v.r  \   ,' 
se<^nclonn  of  n.scrt  appears  amo„;;,l„.n,o,-d„vil,.;.     \ 
although  th.  c.ggs  fro„,  wh„h  th.v  arr  hat,!,,.,!  pns.,.:     ^ 
.>o  ,haract..r,sti.s  to  distinguish  tl„.,„  ln.,n  th,.  !„l„,. 

I1"'.H"W  .ns,.,.t.wlH.n  malurr.is  provHl,,l  u,th  v.n,..: 
ami,  aft.T  fUi.Tging  into  the  air  throu^-h  the  .o,l  ii;;.: 
about  the  yn.evard  durn.g  the  su.nn.er  an.l  '...nh 
autumn, feedn.g  upon  the  jumvs  .,f  ,he  leaves  and  tu,.-. 
of  the  N,n..s.     TlH.  wn.ged  u,>er,s  or  nvn,,.hs,  wind, 
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are  all   females,  la\-  tiieir   ej 


'•II    tile  leaws,  and   in 


,,  ,  • "f'"  ""    'lie  iea\-es,  ant    in 

the  nex    generation  we  have  the  appeal  an f  iu>ee,. 

of  both  sexe.,  „,ale  aiul  f..„,ale,  neitl.,-  of  uliieh 
P«^.;ss^vmgs.  The  hfe  of  these  form,  i.verv  short, 
and  .  taken  up  witli  produeu,g  a  new  generation  of 
females,  also  ^^„,gl,,.,  whirl,  .are  known  as  the  >,oek. 
mothers.  I  hese  latter  attaek  the  tissue  of  tlie  le  nv, 
nrmmg  gall>  on  tlie  under  surfaee.  where  t!..: 
take  up  then-  abode.  We  at  las.  complete  the  eoni- 
pM-ated  Irfe  ustory  of  this  pe^t,  for  the  ninne,„u, 
PHgeny  of  the  stock-mothers  emerge  from  ,he  ,.]U 
and,  descendmg  to  the  roots,  become  the  root-dwellii,.; 
I'Mins  which  once  more  start  the  vicious  cwle 

•Vlt^lHuigh  the  atta.-ks  of  phvlloxera  f,..,,uentlv 
M.l  m  he  rum  of  the  vmeyard  affected,  the  ^■lgne,o^ 
..  not  entirely  without  remedy.  .Vmcrica  is  the  home 
of  the  pest,  and  It  seems  but  just  of  Xatinv  to  provi<le 
from  the  .same  country  the  salvation  of  the  .dihci,.,! 
vnu-grower.  Many  of  the  native  vine,  of  \,n.,,,ci 
have  be.-ome  immune,  as  It  were,  from  the  ,,f,,ek,  of 

eLr"'V'^;'    '""^'^'"    "I    >us,vpt,l„l„v.    and, he 

remedy   winch  has  met   with   the  g„.a,..(   ,„„„„„t   „,■ 

success    consists    „,     rootnig     np    and    de,ti,.v„„    .dl 

d.sea.se<l  plants,  an.l  planting   >tock.,  of  the  .\,neM,a., 

phylloxera-re.si>ting  "   v.Lrietios.     When  one  ,,,  th- 

bshed,  cuttings  of  , he  local  vmes  are  Knitted  on  ,o  the 
stocks,  ,M,  that  we  have  what  mav  be  iv^anled  a,  ,. 
'■omposite  plant-^a  pl.tnt  whose  r,^„sa,e  ,,roof  a^ain-t 
the  attacks  ot  the  insect,  and  who.e  fruit  pro,l,ic,.s  a 
^vl^.■  which  still  maintains  the  |„c,d  tradifum 

Diseases  due  to  the  attack,  of  fnng,  l.^e  ,d-o  ,  .u,. 
the  most  nnportau,  i.,  undnubledlv  that  ceased  Uv  Ouiu 
"as  nist  noticed  in  Kiiuland  ne.ir  MaruMte  m  !.'^J.=?  „;.!  ■:- 
iiHnuf,r,,  ;,||  i,,^,  wine-producing  countries  of  liirope"  'li 


I'livrroxi.KA.     Ill),  wiN(a  i. 
i\-i.(  1 


l'llVl.L(>\i:i(A.       WINOM  >S 
rKMAir    .\Mi    l;,,,,s 


l.'.'..>    (1     i'HVi  ;.  AI.KA 

I  enorniou.  1o>m's  to  vine-t;row 

'I  (/•.>ys(7'/;c)  Tmk^ri.     JU.  <lis, 

'■■•"'  ->  '•  ■  Ci  yi  ai .  li  iiad  spr 

Inngiis  appear,  on  tlie  sun.ic, 


els. 
■a>e 
.-.1(1 
■  ot 
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I'llVLLOXKKA.       Till,    V.TM.Ll 


ti"a  Iv  atta.ks  th..  Kn,p,.s  thnnMlv.s,  .ausin^  tlK,,,  to  b.-romr 
>p..tt..(l  and  at  last  rnnipl.t.ly  svhU.rcd.  Th..  f„„g„s  is  prop- 
.iKut.d  l,y  ,„,ans  of  spor.-s  win,  li  an-  umml  in  ,ha,ns  „„ 
.IHirat..  lilamrnts  wl.i.l,  pn.j.rt  from  tl,..  surfa.v  „f  the  plant 
n  IS,).'  aimtluT  m.-ans  of  ivprodurtion  was  discov.T..d  n, 
'■-"'"l>''.  but  tlut  ahvady  .Usaibed  is  by  fa,  th..  most  im- 
I'-tant.  Ilu-  most  vfivctiv,-  m..ans  of  rlu.king  and  ..v.n 
|..vv..nt,nK  this  ,lis..as..  has  b,...n  fonnd  to  ,„nsist  in  i.ulfin.. 
'l-«.r>  .>!  sulphur  on  to  tl...  plants  before  the  dew  ha> 
■  vapoiat...!. 

/      ■■'^':"'^    ■;"•'■;  •'"^'■'l    l>y  th-   atta.ks  of  anotluT  fuuKUs, 
Lu./,nh.,   H'/nsclospora)  lUdi.illU.  aff,.,ts  all    voun^    orf^in. 

■:'"'  ^' ';  "'  ;'"'  ^-"x  •      Th,.  K.ap.>  r,r>t  show  slKus   of   th.'. 

d,^.ase  wh,  „  al.,.ut  th,.  >,/.•  „f  ,„,„,  ,„h1  1,i,,.  ,|„.,.  f^^,,  „„ 
.'ith'-r  ,,n,,l^■  .,r  m  ,  lu>t.-.s.  Mla.k  rot  .s  on,-  of  th..  most 
.lr..ad.d  ol  th.'  vin..  chMa^.^  in  .\n„r,.a.  and  although  it  has 

♦  l...n  obs..rv,..l  m  l.-„„„,,   t|„.  f„„^,„,  ,,^^^  ^,^   ^.^.^    ^,,^_^^,   ^,^^^^ 

\        paratmly  h,t|,.  .lan.ag,.  n,  Kurop...     Spraving   th,.  vm,.   wtl, 
\       th,^  solution  .,f ,  „pp,.r  .ul,.hat..  (bin,  vitriol)  an.l  l.me  known  as 
,  Mor.l.auv   nuxlur,."   ,s  k,.,u.,„|Iv  i.  .  omm.nd.-l  as  th.  most 

I     ,  tti ,  ti\,.  i..m.(lv. 
/  ■•  Anthra.n.K..  ••  of    ,|„.    vin...  known    on    th..   C.mtim.nt 

/  .IS  br,nn,.r.  -  p,,  |,,-  ,,„1  -  ,  l,arl,„„,"  h^s  also  ,aus..d 
gi,.at  I.Ks,..  II.,  Inn;;,,,,  /'/,,„„„  (>/,/„,,,/,.„,„)  owpdinmn 
l«-"-''a„..  th..  I.av..,.  bark  and  grap...,  and  k,ll>  th.-  t,ssu,.s' 
'  "  th,.  l,av...  aii.l  map..,  Mink.n  dark  >p„ts  ,„.,.ur,  and  lafr 
th..,po,,,wh,.M.in..di,p.  ,lr„p„ut,.fth.  I.av,.,.  SpravniRwith 
s,.luri,,n.  ol  .„pp,,-  Milphal..  app,.ais  to  b,  t!,,-  h,.>t  nmedv 

Ainoii.  „„„,.  ,,„,.,  .ata.kmg  ;h,.  vin..  i„..v  l„.  nu.ntione.l 
/.T..;/,.v/,„n,  .-tlu.u,.  a  p..,l  ,l.w..|valli..,l  ,„that  .-ausinLMh.. 
ai^a,ii,,u,  p,„a,.,  ,li„.a>,.:  ,„i,l  Dan.lnfhnr,  /,.•..,/.„.  wlu.-l, 
'  .-iiM.-.  a  v.rv  .l..~lnir,,v,.  i,„„  ,|H,ase  oft,.|,  ,  ,,n(iiM..l  with  that 
i.-ulliiin  |,,)ni  i)livll,.\(.ra. 


I'llVLIOM-KA.        nil;    WIN, .1.1 
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I'm     ll\is\ivr 


\h,n  !iM.«rap..sa,..  r,p,.  th,-  .^-ath.-rin^  l„..|,„.  but  ,n  ...,„,. 
ot   tl„.  holier  distn,,,  th,.f,Ma,>..,  are  Katlu-ivd  Ivf,,,,.  rea.l.ini: 
'_'ll  np,-M..^,  in  ..r,l,.,   ,|,at  th,.  tartness  mav  piv.,.rv,.  th,.  uiiu- 
l',,r  soin,.  Ii,pi,.urs.  ,,n  ll„-  ,,ih,  r   aan.l.  it   is  „...,,., ,rv  t,.  Ii  nv 

M.i,,vi,ii:;,  ';:;::,: "r'"'^ k.;.i-.i wh,.n .....what ..-..r. 

'    ■     -^    ,"""    ''-^    "'"     -'.'i''-    iMVe   be..n    pi,  k.-.l    ,h..v    ar.. 

b,™;v,,H;t;:'u::;:„:v;;;:!:;',:":i';:j'^!»:^^  'r„'„u„„:. 

'  ■   '      '      '"•'    '■<■':;•■';  I  .irk  at   i-.iiilaiiiebieau.       I  iie 
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fruit  is  borne  in  large  clusfrs  wlii.h,  l„nvevcr,   ,  .mt  lin    nl  tt.v  U-  f 

rharaCTiscd  by  a  very  tlnn  >kin  and  a  mv,.,,    .ul,        'v  u        'L    "'  ''f'T'"   '^"^"■^• 

grape,  known  to  everyone  under  f.U.  „,„„e  „1  '■.,,•';;"•     •^""'''--/■^'n.'ty  of 

is  the  object  of  an  enorinou>  xtensively  ^m  vn  ni  (.n>eee,  and 

trade,  the   principal    centres 

of    the    industry    ijciuf,'    at 

Patras  in  Morea  and  tiie  isle 

of  Tante. 

Besides   yieldint;   a  lirst- 

class    dessert     fruit,    j,'rapes 

are  the  souret'  of  the  \-ahi- 

able    raisin     and    nniseatel. 

Raisins    are    nothing    more 

tiian    dried    grapes,   and   it 

might  natur.dly  be  supposed 

that    wherever    the    vine   is 

cultivated    for   wine-making 

these  raisins  would  be  j)ro- 

duced.      This,     iiowever,    is 

not  so,  for  the  production  of 

the  dried  fruit  is  conlined  to 

certain    well-marked      vine- 
growing   districts,   the  most 
important  being  tlie  country 
in     tlie     neighbourhood     of 
•Malaga     and     Valencia     in 
Spain,    whence    we     respec- 
tively receive    the    muscatel 
and  the  well-known  pudding 
raisin.     Certain  districts  of 
Asia    Minor    produce    large 
quantitie^;    of    tlie    stoneless 
sultana   laisin,    and   smaller 
quantities  are  exijorted  from 
(ireece.    Within  recent  \-ears 
:i  large  trade  in    raisins   and 
inu.-ratels  has   developed    in 
•ahforiiiH,  and  the  decay  ,it 
'III'   Willi'  iiulustry  in  SuuM; 
Atrici    li.is    resulted    in    the 
vnie-grouvrs     turning    their 
attention    to    raisin    prodiu'- 
tioii-     Further,   the  Austra- 
lian htatcs  are   taking    then- 
l''"t   III   the    sujiplv    of    this 
i-l-ular  fnut    and  at  the  present  tim.  tl xp,„-,  „f  rai.u,.,  ..pecdiv  ,,„,„  s„i,h    Vu^t,  di a 

TinitVV      ■'"?'"""'  '""'"■"•  ''^''^"'^  ""'"«  '"  '-^^ffinent  means  of  transport 

-  iumg  on  the  vnies,  and  the  drying  and  .^nng  of  the-grap;:  .  hast^^d  b; ^  ^^n.^s  tlu^^g 
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o  tlu.  I..,u,.>  ,.  ;,llow  „[,!,,.  ,.,„,,,,„„„  „f  ,l„.  M,„.  („.m.,a!lv,  l.ouvwr,  tlu-  n,..-  l,„,uiu. 
au.  .ut  fro,,,  ,lK.  v.,u,  .,,,1  ,|„.„  ,.,,,..,1  ,„  „„.  s„„  ,.n  >l„p,„«  ,1,.„>  ,.„„1  tl„.  fruit  is  M.l.u-i..„,lv 
u,...<l.  In  AsuL  Minor  tl,.  .IrvMij,-  ,s  rrt.i.l.,!  by  s,,ri„kl„„.  tho  l.,„„lu.s  w,tl,  o,l.  therubv  r.-dnr- 
...K  .■^apo,■a„o„.    ,,,,1  t  ,,.  pnH-.ss  is  said  ,u  prosorv.  ,!,..  f,„it  i„  ,ran>.t.     \Vi,.„  ,lrv  tl,e  f,u„ 

s  r  uvh.iiy  ,rad..d  and  .ti,..r  pa,k.d  ,n  fa,,.y  hov,.,  as  ,,Ui,o  .aso  of  „u.soaM^^ 
m   bulk.      11„.  p,rk  ot  thr  inark..t  .„n...  to  l.ond,.n.      (N-,.  altu  !.■  on   "  Fiuilv") 

\VI\i:MAKIX(i 

Tlu.  piiniaiy  purpose,  of  viticultuiv.  howrv.r,  is  tli,.  n.  iiiulartuio  of  ui,„.  H,„.,lv  ,„,. 
tlu.  p,-o.-..>s  ,.onM>,.  ,n  allowuK  tl,..  juuv  of  ti,..  ^rap..>  to  f..n„..n,  und..r  .-..rtau.  .■,„ul,„:„;.: 
ulun  ,t  u,Klr,Ko..s  fundanu.ntal  ri,anf,vs,  an<l  ,>  n.nvc-trd  into  winr,  the  vaiu.tu.s  of  xv|,„.|, 

■  irr  as  nini)rrou>  a-  tl,,.  i,u.tho(i>  rmplov..(l  111  produrni- 
thrni.     In  tl,,.  pi-rparatioii  of  iv<i  winJ   iii,_.  ^r.ipvi  aiv 
taken  into  (■.■llais,  the  tmipeiatuiv  of   uhirh    can    he 
eai-(. fully    iff;iilatt.d.     In    fonner   days  the   next  stai^v 
was  to  plaee  the  vintage  into  an  enormous  bowl  and 
dlow    th<.  snipes   to   b(.  p,v»ed   i)v  men  (lanemg  ,,,1 
Ihein.      The  obvioii>  obj.-etioii    to  such   a   p|-o((.ss  ha^ 
led  to  the.  (.niployiiieiii  „f  maeliinerv,  and  in  all  lar^' 
win..    faetf)ries    at   the   j.rcM.nt    time    the   f,'rai)es   an- 
parsed  betwe(.n    hori;!ontal   cylinders  which  press  out 
tlu.  iui<e  without  ciiisliinK  the  stones.     The  cxpre-,.d 
i"i''-.  "I-  -must,"  as  It  is  .ailed,  is  oUectcd  in  bowls 
.md    allowed    to    ferment,    a    process    which    con-i^ts 
essentially    of    the    conversion    of    the    sugar   of    tli.' 
Ki.ipe  into  alcohol  and  carbonic  acid  gas,  tlu.  chan-.- 
being  brought  about  bv  a  unicellular  organism  closeK 
alheti  to  the   veast   plant.     The  fermentation  is  most 
vigorous  at  .1   temperature  of  about   20^  C  ,  .md  thr 
more  fa voui able  the  conditions  of  temperature  and  tli.- 
larger  the  quantity  of  must,  the  quicker  the  process  is 
compl(.ted  :   depending  upon  these  conditions  it  mav 
t'c  from    twenty-four  hours  to  eight  davs  befor,'  th.. 
process  is  completed.    At  the  height  of  thefennontatioii 
the  hquor  is  in  a  condition  of  considerable  commotion, 
and  if  the  .-t.dks  of  the  bunches  have  been  left  in  tin' 
,.  ,     ,  .,      .     ,    ,  ,  '"^wl^  the  whole  mass  rises  to  the  surface.     .Sooner  or 

e     lunvever,  the  tu.bulence  .ubs.de.  the  stalks  suik  to  the  bottom,  and  the  liquor  beconu.s 
louied  and  acquires  an   alcoholu- flavour  ;  when  the  fermentation  has  complete  v  cea>ed  the 

tlu    engthof  time  the  must  is  allowed   to  rem.un   in   th..   bowls,  but  as  soon  as  the  nqu iiv.l 
conditu.n  IS  reached  the  wiiie  is  tnmsferred  to  barrels,  the  lees  being  kept  back  bs-  mear!;  ! 
sioc.      1  he  lees  are  not  discarded,  however,  for  out  .,f  them,  bv  successive  pressings   wines  „f 
."f--.or  quality  are    made.      These    wines    are  of    sharp    .lavo'ur,   and    arc   genertllv    "skc 
sep.uately  from  the  "  vm  de  goutte."  8^-"am    .asK.  i 

There  are  numerous  varieties  of  red  wine,  ,md  they  are  made  in  all  Nuie-growing  cotintiie^ 
Ihe  French  red  wmes  espeeiallv  are  highly  ^aku-d.  and  of  their  excellence  there  tan  be  ii, 
one  opinton      Among  the  red  wmes  of  Burgundy  m.iv  be  cited  those  of  Musigny,  Kicheiotu  ' 
omaneo,  Chambertm,  Corton,  He.ume  de.  Hospices,  Pommani.  \-ol„av,  AUos"^  du      oT  n^i 
•aos  de  \  ougeot.      I  he  C  los  do  \  ougeot  is  one  of  the  n,ost  highly  prized  of  the  produ  t      t 
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it''  iirit'iii 


i'uri( 

'"'"' vi'i,   whicli    ,.„,„y 
■III-   the  world-ianinii,' 


peril, ips    III,. 
ii<l     Willi's    ol 


^■ni,   St.  I-;>tipli. 
I'   win.'-,   (,f    i\,„. 
"■"liirifs,  it  \va.>  i,,,t  I, mil 


tlie  iKMutiliil  Jiiiigundian  vincv.iu 

m.mksofCin,.tuxrm.iv,.,ltli,'vi„,.vardsfn,„7HiJ'  7  ;;:'""  ,""'^  '"  ^•"'  HI",  uli..,,  ,|„ 
-t  w.th  ,nh,m,.  .-an.,  suo.'.'.l.d  ,n  pn„l„n  ^  ,^  ^  ';  'j  f  I'"'  '""'  "'  V,.|-«v,  a,u,  ..„|„v,„„, 
.vntunes.  Tiu'  wines  of  H.,a,johu'  m.,  li  ,'  ,  ,  ".'"''  ''-..■"•"■Uanu'cl  „.  n'pu.atio,.,  f.,r 
al-  .;H1  known,  and  ,h.  ,.,i,l..  „f  tli.  lu  ,k    .       „,     n""'  '■'"'"'■:  '""'  ^'"'"i"--vent  are 

and    thateanneuf-du-I'ape.      H„t    tfie    l,.'n<V   „  ''    ""'    '"'■'■■•"•"«'•-   Cnte-U,',,,.., 

^-.  <'st  popularity  in  the  land   wh„  ,i  pn.       .      :^; 

Bordeaux-,  some  of  tlie  ,.nn.i,,al   varut  ...  ,„    w  , 

Ha..Brio„,c:,.ueau-Ma;u.,;-,,.,.,::;:;:^:;;;;  ;;;^^ 

I-ahte.(,,:Ur,.,,-l.a«ranKe,(|,,-noa,i-l..nnM.  (ira.n.^  Ml 

Mouton-Ro.l,s,'h,ld.Ci,atoau-Latour   Hr  n  u  ■.'   \      . 

Dolfiis     Ilii.r,,  n  -i.  -""Ill,  nranaiii",  .Mmitrosi'- 

uoituN    IJu.  ru-Heaucailioux    ({..s   <riss-„,    St    I 

M.  Lmilion,  and  Medoe.     .Althou-I,  tli       '  '    ' 

deaux  liav(.  been  famous  for 

towards  the   end   of    tl,,.   ,.i..iit,.,.nfl,     ■     ,  , 

bocan^e  really  fash,o,,,d,l..,r;ry.:;;  ;;■■■■  '•'V'''-^- 

;j.-.o.y  ..o„,ht  ahout  ,.v  the  ;n,h;'„;f;rM ::',-;: 

KHM.eu,  who  ,„trodu,',.i  „i,',„  t„  ,„.  „,„„,.:';',;:;, 

Having   thus   hrieftv  de.ilt    with   nd  win,.      „  I  ,i 
■"— f-"-.-e   will  tun,   our  atUui  ""'""" 

varieties.  White  wines  aiv  made  in 
tin.t  from  that  adopted  for  r,d  wine 
enor  to  suppose  that  white  win, 

white  Krapes  to  the  I'.xrlusion  of  pur,,!.,  fruit 
true  that  many  grapes   are   ,(„,(,.    unsiutahl 

vvwssmeetheirjnir,'Ktoo>,ronglv,„l,.ur,'d.  hul   ,l„ 

The  wines  are  produc,!  I.v  two  .listnut  n.etlio,ls     |„ 
I'-wie  case  tl„>  vnua,,,.    is   thrown   into  hu„.  |,„u.N 
l;.-nsandthejuia',as.,onasul,a,h,.,.„p,,,    ,      ,„    ' 
•lr--..ot,and   placed   into   , 'a.ks.w I,,.,.,.  ,t,„,': 

■ihstra.  ted  as  .soon  as  possible..      In  tl„.  o,!,,,^  „„,|„„| 

'I'- Krap..s  are  taken  directly  to  tl,..  p,,'.,  and  ..n-u  ,r, 
--•rci..'d  t,.av..idt.,,,grea,p,,.ssur;,  which  w,:;,:, 

the  must  becoming  .-olouivd  bv  tli,.  expr...„',l  jin, .. 

e      a,ks.      <"Mhcas...„,..,„...,,,,i,^j  ,„/,„„.,„„ 

d  .■  vune  which  dnp>  from  then,  ,s  .-oUected  ..nd  add.'.l 
'  tl'.it  obtanied  hrst.     It  frcepuMitlv  happ..ns  that  ,n  - 

.•mustKsoftc.ostrongatint.andt..Vffecttli.',l,.,,. 
t"  t    at  the  must  with  sulphuri.  aci.l  or  .'harco.U 

-c.  i^s'Sg;:-:;;:  :;:;•  m";::;:,;/,:;;';^r  '"^  'r-r ■  ^^""'-  -"-^  -^  •»-"  ^''-■■ 

transferred  to  other  ^'  ^d^  Th.  ,  "'"'^V'"''  '"  '"''''"'•■  ■'"■  '"■""^■^  ""^  "'"•'^  ->'  "ft- 
addition  of  new  mi  s  and  if  Tu  '  ?■  '"'",  "'^^"''^  *'  "''"  ^'^  ''  '"^'■^'■'"t  '-■^-l  ''v  tl,.' 
-lmv,Mhepr;  i'S;:^  "^.    rr;;";;,;y'-''  -''-V^  ^;^  the  .„,,.,,'  .  r.'p,..„.dlv  n'ni„.,.d 

-  that  tlu.  f™tati,:n  Lu    :lr       m^^       '",:?''' '"'"''  "  ''"■  ^"""  *^  ^'""-^  '"  —'. 

"f  a  wine  depends  upon  the  r.ZX~"^f^:^l,  ,':..-  ^i'""  "'    "";":^""-     ^^^  the  "' dryness" 

alcohol  and  carbon  diovide   it  f,,ll,m--  .h.f  *'     '       "■'-'•;■■'•    '•''^■^'  "i  ^-e  jui.e  is  converted  into 

u,  ixKl. ,  It  lollou.  that  to  pn.duce  the  driest  win..,  fermentation  should  be 


"1    to  th.'   whit.. 

a  iiiaiin..r  .|iiit.'  di,. 

'■  but  it  i>  ,1  I , minion 

are  made   soKJy  from 

It  IS  (|iiiti' 

'    loi   uhii,. 


\I\K      .\ri    J,    Kl    II     |;y     1,11,11    \| 

pite  of  all  pr,'.',,,,ti,,„s  i,,  1],^.  ,.„ntr,irv 
"I'ns.itionni  th.'wiiieitistliepra.'ti.'e 
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all()\vc<l    to   go    on    US    long    ;is    possible, 
t  on\i  TSfly,  It  sliouUl  l)c  possihli:  to   |)rii 
(liicf  sweet  wines  in' stojjping  till'  ferrneii 
tation,  anil  this  is  cffiTteil   by  the  (unir- 
of  iMiiiiing  >iilphur. 

There  aie  a  great  many  varieties  <.| 
white  wine,  and  ptrliaps  the  most  f.iniwu, 
of  all  is  the  Kiienish  wine  known  .n 
■■  Joliaimisberger,"  whii  h  is  grown  m 
(lermany.  This  variety  is  said  to  fei.ii 
tile  highest  prire  among  white  wines,  .iini 
its  reputation  has  become  world-wide. 
Kiiormous  casks  of  Johannisberger  are 
lying  in  the  municipal  wine  cell.irs  of  the 
townshi|)  of  Bremen,  the  wine  biiiii,' 
casked  and  stored  in  its  present  positmn 
over  three  centuries  ago.  Tiiis  wine, 
known  as  "  the  Rose."  is,  as  one  might 
,  J        u  suppose,   the   subject  of    more    than   one 

legend,  and  is  offered  m  hospitality  to  royalties  and  persons  of  distinguished  r.mk  who  part.Lke 
m  the  festivities  of  the  town  ;    it  is  also  graciously  given  to  the  sick.     Other  Khenisii  wines  ,,f 
great  repute  are   Kauenthaler,    Liebfraumilch,    Marcobrunner,    Kudesheimer,    lloheh.'une, 
Kottenlocher,  ZetlingiT,  and  Riesling. 

The  white  wines  of  Burgundy  are  also  highlv  appreciated,  .md  Montrachet  is  regard.d  l.v 
some  as  the  king  of  white  wines.  .Meursault-(;outt.-d'()r,  Chablis  Moutonne,  I'onilly-Tni.se 
are  also  e.xoellent.  Among  the  white  wiiu's  of  Bordeaux,  Chateau-Yquem  is  considered  the 
best,  and  Chateau-Myrat,  Latour-Bl.inciie,  Clos  St.  Marc,  and  the  wines  of  Sautome,  Bars.ic, 
and  draves  also  enjoy  a  high  reput.ition. 

Wines  known  as  pale  wines  are  obtained  by  pressing  the  sediment  a  little  man-  than  in  the 
case  of  the  white  wines.  They  possess  an  .agreeable  freshness  of  tla\()ur  and  are  dry,  but 
are  liable  to  turn  yellow  as  soon  as  they  come  into  contact  with  the  air,  a  disadNantagewinrh 
IS  mitigated  by  casking  as  .soon  as  possible. 

'-ight  red  wines  are  i>repared  in  the  same  wav  as  the  nd  wines,  with  the  difference  that  the 
sed  inent  is  not  left  in  the  must  longer  than  twentv-four  or  fortv-.ught  hours  at  the 
mo.  t.  The  right  moment  for  its  abstraction  is  when  the  larger  (i.xrt  of  the  sug.ir  has  had  time 
to  I  e  transformed  into  alcohol,  as  in  the  case  of  the  dry  white  v.i„es,  without  tli..  win,,  iiaviiu' 
acqi  ired  too  much  colour. 

A  kind  of  wine  is  also  prepared  from  dried  grapes.  Tins  is  the  c.ise  especially  in  Fr.mre, 
when  about  100,000,000  kilograms  of  dried  grapes  are  annuailv  imported,  chietlv  from  Ciee, ,' 
Of  these  about  4,000,000  hectolitres  of  wine  are  prepared,  making  a  wholesome  drink,  wiurl,, 
however,  is  less  invigorating  than  wine  made  from  fn-sh  grapes. 

All  wines,  whether  red,  white  or  pale,  still  re<|iiire  a  good  deal  of  care  aft.r  tiiey  Ikuv  b.vii 
casked.  During  the  second  fermentation  tiie  chemic  ii  processes  are  coiUinued  ami 
facilitated  by  various  means.  As  fermentation  always  develops  heat,  tlie  wine  tikes 
up  more  space  while  it  is  fermenting  tiian  when  the  fermentation  lias  abated.  D.uly  tiu'  liquid 
becomes  less  iii  bulk,  and  to  avoid  contact  with  the  air,  wiiidi  would  turn  the  wine  sour,  tin- 
casks  are  regularly  tilled  iq).  Moreover,  the  wine  in  the  casks  only  slowly  deposits  the  im- 
purities whicii  It  contain.-,,  and  to  f.u  ilit.Ue  tiieir  deposition  the  wine'is  dr.iw'n  oft  several  tun.  s 
either  by  sq.hons  or  small  pumps  mounted  on  liglit  carriages.  This  process  is  repe.U.  •!  tliite 
or  four  times  at  intervals  of  a  few  niontlis.  It  is  never  carried  out  in  the  hot  weatli.'r,  wh^  ii 
the  fermentation  is  most  active. 
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are  >.MnKl..s.,  u|,„..  of  .g^j,  and  s,.lt  ;  |.1„.„,  '„.,    ,  ,,;    ,   '  '"j '  I"'!,,,.  ,.„,,,|„„,j  ...^  „,„    „     „^„ 
i"«pnriti,.s  wth  it.  '       •      '"'"'   ^'"^^'^'   ^'"l<^   <"   thr   l..„„.,„   ami    ,an„-,    'il 

by  th.";!,;;;:  i:;';™.'':,;;;;;;;;;  !!':',n',:::::.':t;.,; ■;;;:''■;"■'"  v^^  '^  -•.■....,,,1.,..^  .,„„, 

v,.ssols  to  a  t.>n,H.,at,nv  of  5(.    .„  aV  I'       0        '■'''''^'"•""'^  '-v  l"..t,nK  H.'  urn,.  i„  sn.-,  ,al 

<  lumpaKMo  is  a  wiif  of  so  uniwtsil   ,  >,.„m.   , 
•I-;-",  nulustry  it  .l,.„,a„.ls  s-n  Irin  'Za       "  "'■"  '"  ■"''  """"■"  '"  -'"""-•  .n„l 

llH'\vinc«nmnni(l,aiii|,a:,.,.,  ..■.a^  .•arlvn,,,,-,  ',  ,11 
t-"  «laU.s  hark  for  tlu.v  r.Lnu..  ul.en      ,,■,;':'    '  ' '""""-"-.  '""  'N,„o,|,,„  „  ,.u,a- 

The  manufarture  of  vuLm^^!X^^  "   "•^""""  ''  ''•"■*  '"  ""^  f"^"^""-- 
.h..  fact  ti,at  o„..  single  house  S^.s'  Tln'Zn    '",  """'  '"■"'^^'""^  "^  '"">""•  -'' 
<>i  the  u.ne  w.ll  af.o.d  some  „I,.a  of  the    v    n        t" h  f  TT"'  ''  "'  ""  "  '"''  ■"■'l<"'K 

Champagne  is  nKu.ufaetun.d  hv  s  e,    d  „    t    ,  1    ^  rT  '  "'  "'"  """'  ""'"^"•^•■ 
'-'  "f  the  operator.     The  plants'tl m"  ,"         ^^  '"■    ''--"•,«■'-»  ea,v  and  sk.ll  on  the 
^mous  wine  arc  .l.osen  from  among  t  ,  ,   ,      '  Z^yf''"'  «^'"'"^  •'••^•"-'  ^'^^  'l-is 

Just  as  n,  the  case  of  ordinary  white  winerti.-i;  ,  "  '"'"'  ''■'^'•^"">-  ^'■''■'■f"''- 

juice  resnlting  from  the  hrst  pressure  is  res'er  ..  hT  ''  ''"  ^"  ""'"  '"  """  ^'"'''  ^'■"'  'I'- 
«f  .hampagne.  The  lees  are  then  cut  np  an  1  n  ';'""'';"""""  "'  ""'  ^"'"•""'  '1"^''"'- 
re,.eated  two  or  three  times,  the  j.nee     So      n.'tl      7^  ^''''''''''-  ''  ''^'""^^  ^^•''''^''  '^ 

The  fermentation  processes  are  c  r   . .      7^         '      •''"''  '"""'■^  "'  ""'  ^^'"'■' 
<'""'i«l  must  apiec,  i..  mo^f^   Ur  bK  t  1"'    "■^'■/"T'^  '"■■'-""«  ^^'"'-.t  3K)  l.tres  of 
ami  18=  C.     VVlH.n  the  fermentat  o  tc    ,    I  ^  •^:",:\   '''  ^''"  "'"'"'""  '"•'"«  ^^•'--  '^^  ^■• 
<.H  mto  barrels  wlu.h  hase  been  ^vr^•  .arefull  •  "  17:  ^'",  '"""'«'''  ''"■  "i"-^' is  drawn 

are  transferred  to  a  gigantic  cask  when  tl         '  '  ''"'*  ''''"■  ""'  '"""-•"'^  "^  ""•^<-  barrels 

—  At  th,s  .i^  :i;::.;:;i:  t; ; : :;:; ;;;  ';;:7;;'>-  --•^  •- ;--  -^  ■'  --hanuai 

P-e  spirit  is  added  and  the  wine  again  t  an  f^  ..  to  c  k  "  '"  "'"•'"•  ''  '''""'">■  "^  •'- 
'i-  "^ual  agents.  XM.cn  the  elari.iation  k  ,  ^  ;  ^  "  T  "  "  '''•"""''  ''>■  '""•'"^  "^ 
vi.-usly  calculated  .n.autities  a.cordi.  l',  .         '  *'''«^' ^"8^^  is  added  in  (.re- 

;-ttled,  corked  and 'wired  and  flu^,,;';.,;;;;"^'  "T'  ''"'"i  ''''•  ^^"'^  '^  ''"" 
bottles   being  stacked   ii^■e   or   si.x    bottL   cl  "    '     TtU  I  T^^'  """"'' 

taken     out     and    placed    on  "'^■■'   "^q>-     At  the  end  ot  this  p,.,,n,i 

slanting  racks  Willi  the  necks 
P'laiting  downwards.    In  the 
'"urse  of    time   a   .sediment 
'"liects  in  the  bottom  of  the 
'"'ttles,   and  when  later  the 
'■"iks    are    alloui'd    to    '•  tly 
'"'.■'  all    the    iini)urities    are 
">^l"Hed  fr,)m   tlie  bottle  by 
""■    '"'■'■>'   "I    the  gas    gciic- 
'■'t'<l-       Tins    operation     i, 
''.V   U(.    means     without    its 
<l-'"fe'ers,     lor    it     frequeiitlv 
[^•'PPen,-,      that     the     bottles 
-^"'-i.  .md     It     iH'hows    the 


t"  mature,  the 


-s  '-^  .   ...  •         .J    ■ 


si'K.wiNc  vim:s  with  a  n  N(ai  ini: 
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l.l(,\l'l.>    Al  I  A(  Kl.l)    l\\    Mll.lH.W 

A  nio>t  iiiii)rirt,iiU  hiaiKlj 
of  tliu  wiiir  milii>ti\  i-,  tllr 
distillation  of  .ilcolml  or  >|iiiits 
of  wiiu'.  One  of  tin-  (iiitf 
soiilTi's  f">)in  which  alcohol  is 
obtained  on  a  coinniticial  x  ilc 
is  '.\inc,  and  the  distillation  (if 
tlir  s[)irit  from  wines  is  (  oniincd 
alnio>t  e.\chisi\'ely  to  Fi  ince. 
where  the  |)rodnit  is  lar^'ily 
used  in  the  j)n|>aration  of  the 
many  kinds  of  hrandv.  Wine 
contains  from  sewn  to  twentv- 
four  per  Cent,   of  ahohoL    iiid 


workirun  to  e\en  i~e  utr.a  lautiutl.  The  final  proie^^  con- 
sist-, in  adding  a  small  ([iiantity  of  syrup,  the  latter  Ix  nii; 
a  dilution  of  siic'ar  in  old  win.-,  ,ind  then  the  hoitNw 
are  liermetK  ally  -ealed,  wired,  .uid  the  cork  and  m .  k 
wrapiMMl  round  with  tinfoil.  After  l.ilwllinj.;  the  bottles  .ii. 
a^am  tr.msferred  to  the  (vll.irs,  where  the  wine  accpiires  in 
rffervescins;  fjualities  by  the  generation  of  carlxMi  dio\ii|. 

.\s  om-  would  naturally  suppose,  the  ipiality  of  ||,. 
'  h.inipaKne  will  vary  with  the  vintage,  and  it  rs  the  praiti.. 
to  re-erve  <pi,inlitie-.  of  the  wine  made  from  a  nood  vnita;;r 
1  or  the  ^ole  purpoM'of  inixnifj  with  the  cli.inipaj,'ne  of  ji ., 
fa\dur.d)le  years  m  ord.r  to  maintain,  to  a  lar^e  extent,  tli. 
.i\eraKe  ipi.dity  of  llie  wine.  Tiiere  are  m,ui\  s.irietie^  ..| 
I  h  im|),i!:;ne,  but  some  of  tji,.  nio^l  !amou>  are  I'onnnrrv- 
(ii.iio,  St.  Marccuix.  <i.  H.  Muinni.  .Mo<t.  Montrl.rlli'. 
Ileid>ie(  k.   Kocdcrer,   Mricicr,  .md  (  houot. 


I  i: Al    or  VIM-;  atiai  kkd  iiv  imivi  i.oxkka 


v:'^^jrfM/vcK>^^^irAimii'mssxi 


t.T 


IxittI 


lllllis  ,11' 

Hiircs  i>. 

,'    i)f     !!■ 

'  prarti. . 

I   \-Mll,u 
f    cil    1,  -. 

tfllt,  til. 

t'ictio  ■'! 

miiiii  i\  - 

ntrhrlln. 


^  ^g'^.y^.w^^rnKzamemwumimTt^i!^ 


fl^^^fw 


^WJ.MJi: 
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in  making  choice  id  tin-  wiiio  to  Ix;  distilid 
tiic  first  point  to  \)<-  considered  is  the  aninnnt 
of  alcohol  wiiicii  i,,L'y  contain,  and  then  th, 
qnality  of  the  spirit  which  they  will  yield. 
The  first  question  is  decided  by  direct  testiii:; 
with  a  test-still,  but  as  regards  the  qualitv 
of  tile  spirit  much  depends  upon  the  af,"'. 
jiiirity,  and  fineness  of  the  wine  employed. 
White  wines  are  to  be  preferred,  and  all' tin- 
best  varieties  of  '■  cognac "  brandy  are 
distilled  from  tliese  wines. 

A  coarser  kind  of  spirit  is  prepared  from 
the  refuse  of  the  wine-press.  This  refu-c 
still  contains  a  certain  amount  of  sugar,  and  fermentation  is  allowed  to  take  place  in  \-ats  in 
which  the  lees  are  kept  at  the  bottom  by  means  of  lu.uv  sieNes.  After  fennentatir.,, 
wiiich  takes  about  hve  days,  the  clear  liquor  is  drawn  of^'  and  distilled,  producing  a  spirit 
of  a  rough,  unplea.sant  odour  and  tiavour.  The  actual  process  of  distillation  is  camel 
out  in  large  stills,  a  common  form  of  which  lonsists  of  a  boiler  containing  a  series  of  con- 
centric cylinders  so  arranged  as  to  effect  the  separation  of  the  sj^irituous  vapours  from  tin- 
steam.  The  boiler  is  heated  by  a  brick  furnace,  and  the  vapours  condensed  by  means 
ot   an  ordinary  coil   condenser,   from  which  the  finished  sj)int  is  collected. 


W.\(;(,()\    l-OK    TK.\.\Sl'OKilN(;    TUf    (,1<.\I>ES 


VITICULTURE   IX  THE    I5RITISH    EMl'IRE 

(APE  Colony 
Having  thus  briefly  considered  the  principal  features  of  the  wine  industry  in  France  and 
other  parts  of  the  Continent,  it  will  not  be  out  of  place  to  ref.T  to  the  present  condition  ,.1 


Sl'Kli.AUl.Sd    CIKR.ANTS   TO    DRV 


^ 
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PRIMITIVE    WINE-PRESS 


l-.n,  n,„  „,„..  „„„  „-,s  p.,  a.„t.  „f  the  vvo.Id-s  total  prod,u't,on  ' 

hkimsh  i':Mpii;i;,  mu 

■  ■       5,(S86,671>  Kalluus 
2.625.4;<() 

i,8;j2.;icS(S      ;, 

928, 1«J 
KS7.4i-)() 


in  the  u( cin. 


I'lionrcriuN  or 
Cape   Cdlonv     .  . 
South  Austraha 
\  iitoiia 

New  South  W.ilrs 
Wcstfni  Austr.ili, 
Queensland 


Wim;   ix 


Tin: 


Total 


60.4,S3 


11.320.571 


.-o-:::;;;,^:i;i£;^^-,^i'^ii::--:s™-™;-^;-..;; 


bo 
li.il 


1    at 


but 
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Cr.n  „.     It  Has  m    to.i  tlut  \  an   Uu'„rk.  tl,.  f,M„ul,.r  „f  ,he  fn-st  Hurop.an  ...ttl..,„,.„t    u 
the  Cap.,  pla„t...l  the  (r >  v,„.s  i„  Tahl.  ^•all.,v.     Tl,..  vi.ns  w.n.  bn„J,t  from  tl,  „' 

vnuyar-ls,  an.l  .n,v  ,1,.^        unshed  >„  .h..,r  „,..•  „.,  la;.  n„n,iH.,s  of  plant.  Z     hutZ 

'"'"  "'^'  '■';""">■    ■■"■"  .<"   "-y  -"1  l-Vana..     Xan  Uu^lnrk  had  probal,.  ■  aln.ul v    ,o    '.n 
pus..„cc«f  s.nvral  s.htk.s  of  vn,.  at  tl„.  Cap.,  and  >,n,v  it  ,s  known  ,l,at  h.  was  a  kvn  o^^r  v 
-f  Natur..,  ■    ,s  h.Khly  prol.ahl..  that  h.  .arlv  ,ona.>vvd  tl,.  uLa  of  .x,    nnu.ntn.^   n    1.  n  u 
roiintry  with  the  vni.s  from  Kuroj)..  oi.imuiik  "i  iiu   nt  u 

Th.  ..arhcst  a<Tonnt  of  a  vintaRc  is  in   iaS9,  and  it  app.-ars  that  th.  Dutch  t.,,,)-  n„  tl, 
new  mdustry  with  .-onsideral,!.  deternnnation.  f.,r  w.  ,ind  /hat  in  im  tt  t,!!!;  bnmd;  ;"!!  dl: 

tilled,  and  six  years  later  the  total  number 
of  vines  i)lanted  in  the  rolonv  was  no  le.s 
than  half  a  million.     Hy  1710  the  enltiva- 
t:in    had   im  reas.d   enormoiish-,  for,  in   a 
report  furnished  to  the   Duteh  Kast   India 
Company,  we  lind  that   th<'  vines  planted 
numbered  2,729,;«)0.  and  th.it  small  (piaii- 
tities  of  t!ie  wine    prodiieed    had    actually 
been  -hii)ped  to  Kurope  and  Java.     At  the 
tune  xitKulture   was   the   most    prominent 
feature  of  Cape  agriculture,  and.  relativelv 
speakinf,',  was  much   more  import  mt  than 
.It     till,    present    day.       .Vhoiit    a   hundred 
years    later    the     number    of     vines     had 
increased  to  considerably  o\-er  twenty-tw.i 
millions,  and  the  export  of  wine  readied  ,i 
total  of  21,;«H)   piprs.      It   will   come   as   a 
snriirise    to    most    people   to  learn  th.it  ,it 
.d)out  this  time  (1822)   Kn^l.uul  import,.! 
more    wine   from    the   Cape    than   she  did 
nom     France,     the    actual     figures    beii,,- 
11,211    tuns    from    our   neighbours    across 
ti;e  Channel   and   nearly  19,000  tuns   fr,,;ii 
.^outh  Afri,-a. 

nuringthe  last  century  the  ,ultiv.itioii 
of  the  \iiie  was  extended,  but  in  spite  of 
the  increase  in  the  number  and  extent  of 
the  vineyards,  th    export  of  wine  gradu.illy 

occiini..s  •.  v,.r,.  I .•  .1  ,        diminished,  and  at  the  present  time  wine 

occupies  a  ^e  y  lou  posi  ion  m  the  exports  of  ,,..  eountrv.     This  undesirable  state  of  .affairs 

m,   ^"im"  it'"  ^'"■:  '-^*'""^  ^---  -^^  I-ts  uluch  have  attacked  the  vinerh'o  , 
.m,         tin,     and  on  more  than  one  occasion  the  industry  has  been  on  the  verge  of  ruin      l,i 

t     itlit    mdth      ."      '  hndiv  checked   by  the  vigorous  adoption  of  the  sulphur 

tu.itmnit,  an.   the  n ops  were  rest,.red.     In   1885  the  dreaded  pest  phvlloxera  appeared  near 

oi^S  V    o  ;1        >,'"  ''"'"'  ":""•  ■'   """  '""'""^'^  ^■^•''•-'^  t'-t  t'"'  i--t  spread 

W  n  Ick  -ultur^ts  of  Kurope,  commenced  the  ■mporlation  of  pin-lIoxeriresistiuK 
itese  ,n  1.:.  n  ""  "'  "  '"''  '"■  "'"^'^^^''"^  '^''  P^'^'  "^  "een  described  .above.  At  the 
md  te    "  ar      '  "'"""  """  ""''  established  at  Constanfa,  Ste'lenbosch. 


i'oktakli:  wink-1'kks 
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T(>-(l,iy  th.TuliuMtinii  ..f  i|„.  x-,,,,. ,,,  tli,-C,i 


2St 


i''"-t "f ""•  '■ 'v, wi„.n. ,i„. . inna„. . p,.,i,.,i,K  „„,   .  ii  ;"";-v;'''"~'^"'y '" ""■  "■'-»'''■'» 

-»!"">■  ^-1  rain  as  .-,11  ,au..  ^v,,,,,,::!;,      ,,:';,,':  '^'7  '-  •'-"-■;-;  -'i .n, 


By  far  the  most  iinpoitaiit  win,   i-im,!,,,  „,:,  lii^tri.  t-  o|  tlir 
and  t'  


Id  til...  .u  an.  lolluwrd  in  nrd.r  m  H,,,,-  „„,.,„,,,„,,•  l,v  (  ,,,„     M   |,„.' .l,,,;.' 

udtsi,..,.n,,.ianw,ii,an,.  swdi,.nd,nn.  i., A M.  w.ii,,:;!;;:;:'':,;., 


"■  '__i|»'  .in    I'.iail  .111.1  M,l|,nl„,s(li, 
'  ■il'don.  K(jl),Tts()ii, 

m-.  vitirultural  di.tm  t>  .1  ,li,.  ^^r^:■:n  Vr^^-iul^:  ,u'y\ T]  T   '  ■'"■"''^'-'■- 

£';:;:«,;S!:";'s,^™„:^,;;:-;;::;;;, ,;;•-; -:-.v:::;-r:::::Mi;:::'.;;t';;! 
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■^  ■    v,  TTT  ':  ''"'"■  '""""  —  >■•     '"'  >"-  "'l'-  l.uul,  ,1,..  inl.uul  di,tn,  t,  ,.,ks..s 

......  so  1  .l,„h  d....s  MO,  n.a.n  th.  w,,,,,-  „.  .,  K„..,t  ,u.  ..x.,,,,,  ami  i,  .s  ,„:,..,  v 

cliMM.     .  ,n„l  ,  „.  ,,„  „„,.•  ,.1  wn,,.  ,,n..lu,,.,l  „  ,„,  ,,„  .„,,,,,,.  ,„„,,,  „„„  ,i„„,,|,.. 

quality.  ,ir.  „,„,1,  ,nl,  ,„„■  ,„  ,|,..,  „f  ,,;,„,,,„.  ,„„,  j,  ^^,|,  ,,,.  j,^,,,,^^,,,^.  ,,^^^^,  ,^^.,.-_.,  ^,'^^^,  ^  ,^^^___ 

.1  fiHitinj,'  ill  tlif  |.:iirii|i...iii  m.irkrl.     The 
nifclinrity  nl   tlli>r    wines  is  laiydv  <liic 
li>  till'  fa<t    that    till'   lirst   Iciiiirntatioii 
uiii.  h  is  raiiicil   iiiit   at  a  lii(,'ii  t>in|Hia- 
liiii'  Is  \-,r\-  tuiimltiiiiiis,  ami   is  ail  o\rr 
ill  finiii  I,. Ill-  to  cif^lit  (lays.       It  will  ],v 
iviiicilil)!  ltd    that    ill    Kiiiopc  the    >aiiu- 
pKKcss  onupii's   a  iiimli  loiiKtT  period. 
.1    fart    which    allows    of    a    iniich    le» 
vijioroiis    artion     and    tho     coiispciiieiit 
retention   of  tlu'  \-olatile  substances  to 
whidi  the  IxMKiuet  of   the  wine   is  due. 
In  theCapc  wines  the  volatile  (ompouiids 
arc  expelled  duriiif,'   the  rapid  ami  hoi,- 
turous   ferment. ition,   and  coiisequentl\- 
they   lack    the  character  which  delii^hls 
the  heart  of  tlii'  connoisseur. 
ArsiK  \i  I A 
As  will  be   noticed   from   the   figures 
.dieady  Riven,    tli  •    principal    wine-pro- 
diiciiif;  States  of  Australia,   in  order  of 
their  im|)ortance,   are    South   Australia, 
\'ictoria,  aiul   New   South   Wales.    \'ines 
were    Mist    i)lanted   in    South    Australia 
between  1840  and  I85(),  tlie  stocks  iH^in^ 
obtained   from  the   Botanic   (iardens  ,it 
Sydney,  ,uid  later  from  Spain  and  other 
parts  of  luirope.    Historically,  the  most 
It    K.ynella,  i)lanted  by  John  Re\iu 


.MAMFACTrKi;    Ol-    KKANin- 


k  «  ?1  •  H  V"--';"^"*,  '■'-■  ''"'""^'  "'^  ^''""-  "^  '™-^'  •'-"-"  -^V  John  Kevuell, 
T  e  nnn  i  a  I  '  '"  '^.*'"'  ''^^  -""^  -"-  ^vere  cultivated,  and  the  iir^  wine  UKule. 
o  Sta  I  v^  ne  Iv  'n  "'"ii  ^'!*"^'*l'"  t''^'  ■'^'^^t^  -t  the  present  dav  are,  with  the  exception 
o    Stailej,  nea.ly  all  in  the  Central  Division,  chietiv  in  the  counties  of  Adelaide  and  Li.-iit 

Ad    aide  plans  yield  a  wme  very  similar  to    those    of    the    south    of   Spain,   and   the    hillv 
disti  lets  produce  clarets  and  other  light  wines  of  ^•erv  considerable  quality 

1  he  methods  and  apparatus  employed  in  the  earlv  davs  of  wine-making  in  the  colony  were 

f  Ion   "nd'nvm  "  "''""''T'  T'  *'"'  '"'^''  ^''^''^''-^  ^-'"-""  "^  '-'  '«  P-^  ^1  rou  h 
nv  rSlZ.    -  nf  n    :r'       7''T7  '^^''""  '"  '""^^'''"^  ''   '  I^"^'^'^"  -"''^"  ^^  this  moment 

0  de-  Se  -T'.     '  T     "'■'^'•'f'"'^^  wi..e-makers  of  .ae  day.     The  wineries  are  models 

01  cleanlme.,,  and    the    fermenting      ouses    are  of    the  mast   modem  typo      Suuntancou. 

^;";s:" '?  "V^^f"  """'^'  "''^'  "p""'  '^"^  ^'"''^'^  •■"'*--  °f  ^'-  Sn;;ntmr;^  ^ 

are  lutrod.ued  into  the  must  with  most  satisfactory  results.     South  Australians  may  pnde 
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thcm.hvs  with  1UV,M«  0,-,,,n,U,.,l  ,UHl  ,,,.,1,.,  ,  .,1  .I,,,,,,.,  „„.  „„,„„,  ,„.,  „,,.,.,    ulM.I,    .,.. 

viM.s  luul  ahv.Ldv  M,a,l..  tl,..,r  xvav  al.„M,l  ,„„|  „l„.,n,...l  tav.„„..l,l,.  „     ,„„t,oM     '  M,,,    .bnut 

mor.  .v,v  plan>..cl  by  P-pl.;,  tlw  .Ma,.,r^    ..  wh a,l  l„ti ,„  ,..,,.,,,.,„,.  „f  v,.„„l,u,v 

1  ...  n.>j,lt  was  „u.v,  al,l,..      11,..  w,n, -.  ,na,l,.  I,v  ,„„.,  „„.„■„./„■  ,n,.,l„„K,  ,.,|,„IK   ,  a,,,,- 

.nto  ha.l  n  put...  and  t  „■  trad..  a!mn,,  ,  ,„n,,l,„.lv 1  ,.ut.     N,„  ,  .„„,,l,.,,.|v,  hnuvv, ,    f,„  a  f.w 

,vr>..v..nn,  >„..,  ,n  ,1,..  ,,.■,,  d.„u,l 1  ,.,  M,,,,,,,,,,,..  ,„„,  „„„,  |„,,„  ,„,„,_  ,,^.  ,,^„,,,,  ^„,,, 

diliKriit   w,Mk,   wwv  ^jradiiallv   im|,n,v,„j,   n,,.,,.  vuuai:.-.  .in.l   ,„    ISSI    r,v,i-d   tli.'  ■■■■■d.'t 

^■nsati.m  by  winninK  at  tbr  M.^lbouinr  inlnnational  Kxlubit,.,,,  ti r.iLl  f^n^  ni,,,,.,!  \,y  tb,. 

lau.  (KTinan  Kn>p.T.,r  -  to  an  .■xbib.tn,  n,  „,„.  „)  ,|,..  .\u-l,al,an  ml,,,,,,.,  a,  an  ,„  k,,.  .IrdL-nvnt 
..t  tl,..  ...torts  n,  promoting  art  and  ind,„t,;v  a,  >l,ou„  bv  tl,.  l,„.h  .nial.tv  of  ,1„.  ,.„o.K  m.,nn- 
fa.tnr..!  by  stub  .-xbdmo,-.  Vunn  that  ,lav  ,ol,„„,d  „,„„  ,va>  „„  |o„^,.,-  ,l„„u„  „„d.., 
R.^nural  amd..mnat,on  ;  it  wa>  srm  that  with  raM,.!  Mu.ntitir  inrthods  nf  ,  ,>k,v,it,on  and 
manufartMiv  \  ictoiia  ,  ould  piodu.v  w,n,.,  which  wrrr  not  to  1,..  ,i,'no,rd.  \Mtl,  th,.  ivsnjt  that 
lb.,  (olonists  .mcc  nion. 
turnidth..iiatt(.ntioii  to  \iti- 
iiilturc'.      Th..  Mio>t  >trikinf; 

trstiniolly    to      tll(.     ..Mljlclicc 

o|  \'ii  toiian  \vini.s  h,is   b....,, 

altonlrd  by  xnnv  of  tin;  most 

famous  f,'row..|s  of  Kmop. — 

wl,()S(.   nain<.s   ar..   housihold 

words  to    th..   coniiois.i.nr — 

who    haw    b(.(.n    fori..d    to 

a.hnit,     gcni.rou>ly     (.noni;rl,, 

that  many  of  th.'  AnstiMlian 

wines  arc  to  Vv  plaicd  amoiif,' 

ll  |.  b.'St  that  can  b..  i)i(Hlu(i.d. 
The  manufa.turc.of  cliam- 
pa!,'n(.  has  engaged  the  atti.n- 
tion  of  thr....  or  fonr  growers 
in  Victoria  and  New  South 
Wales,  and  much  e.\])eri..nii. 
has  be..,!  gained  as  to  the 
reiiuirenn.nts  of  the  industry 
under  local  conditions.  Per- 
haps the  b..st  chani|)agne  has 
be.. II  |)rodu.i'd  by  the  ("ir..at 
Western  ^■ineyard,  about  KW 
nules  from  .M(.lbourtu..  where 
th..  owner  has  b.'en  assist..d 
in  overoniing  the  great  diffi- 
culty of  regulating  tlu'  tem- 
perature by  the  possession  of 
iuige  caverns  wluch  ha\-e 
been  liewn  out  of  decayed 
granite  rock  twentv-live  feet 
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tli.'  Vi.  ton.ui  «„„■  in.liMrv  \'tnuu^r.  t.,  I.r,  .„„,.  .,,1  iM,|„,ri,,ni  I,,,.,,,  1,  .„ 

""■  """-«"'«"iK  imlii^trv  ol  til,.  M.iir  is -tilMi,  ,„.■.(,„,.. I        1         , 
<l.mm.l.a„,lw„l,  ihr  op,.,,,,,,.,,,.  ,.|  ,,»,  k.    ,„      ,  '"  ■'"u    |I„m„1,  w,tl.  .,  ,a„u„,«  |,„.,| 

^--,,f,,.,.p..,,,,,,.,„,,;:::;::,,.-'';;;^-;-;-^        .......iM..>..u,.„„v,t,„. 

".-'":i,ri;^li;';';;;:1,;;;,,:';,;;;';;,,;''- ;'  -r'"^" '"  '•"  ^"•""  ^^•■"-  - "  -.. 

About  that  t.nu.  1., Pv     ,         ;  :        "''"-"•''^"'«  •"  •  -;;■  .'  >IWi...t..  ,n,iu>t,v  ,„  tl,.-  ..,„„,„ v. 

of  Kun,... a„.i  pian^... I' ,   .^i  u,;::.':,;;;?;;"'  ""I ""■ ""-'  -"-«•—.« ■■-.,., .s 

tl'^'m  >v..n.  a„v.lM„g  hut  J         \orv     lu  ?'  ■'     '    ;     '"   "'"  ^^""-^  '"-"Ha,  ,un..l   (hmu 

a.v  spared  to  n„nl    'liS^  u  Lu;       d^'^'T    /""'    ''T""''  ""'"■'•  ""'"^  ■'"■•  -'-v 
'-l<i  '..  th..s„„ut>o„  ol  ;ipe.,     '  "'^    ^''""^    "'"'•''    ""■  """■^  "'    •^■'■-  -^""tl.  WaKs 


Among  tiic 


VEGETABLES 


I'oinincnial 


their  vain,  as  fo.,dstutfs  S  ^o  l^h'.  T  ^T'^'T^'  "  """'  ""'"'^'""  i^"'"'  -'' 
without  a,umal-.lesh.  ™uS  t-^n-  U  tb  't''  t  T  """"'■"":  "L '""  ^^•'"■'''  '■"•"^'  -''-' 
culd   not   subsist    .^thout    V  ;^^..:"^p  ,:   "S"    ""   ■-■•^t-  ^^^^    ""■>•  ■-•«'  .vrtaimv 

ahk..,  ndtivatrs   a    fou    plants  L    n,' .,'  m'      ''';■,'-■    "''"""'    ^■'^■^'«''    ^'"^    'i^'"'^'-! 
Plants  lor    u..    as    vc^rtabUs.      rh.  \cgetabK.s  wc   know  and   pri.. 

most  aru  our  and  all  tlii> 
result  ol  long  cultivatio.i,  the 
"liKin  of  most  ,.  ;  i„st  ni 
antxiuity.  The  world  has  btvn 
ransacked,  and  for  tlu-  vege- 
tables cultivated  in  the  L'nivd 
Kingdom  nearly  everv  c()untr\- 
under  the  sun  ha  "been  laid 
undei  coiitributi(,u. 

I-arge    as    are    the  supplies 
produced  in  tiie   i/nited   King- 
dom, they  are   insufficient     for 
tile  r'(|uirementsof  the  people, 
and    gi-.Mt    fjuai.'ities    of    raw 
Vegetables    are     annually     im- 
P'Ttcd.       In   l^KtS  our  import, 
of  these  commodities  amounted 
in   value   to    £'13,872,842.       In 
I9(W     these     imports     totalled 
:    '^  ,^'^-t.      11, L   aveiitge   lor 
the  last   ten   years  amounts   to 
ovei  iVI/m.OOO  per  annum. 


i'v  f.-r 


WINIKOR    C.ASTLiT 


l\>t>yrt'^ht  s.  &  s. 


POTATOES 


Vegetables 


l'<>i,\T()|;s 


Tl 


iMAii 


{Sola 


IllllirnSllni)  [-   tin    lllii^l  ii 


.1  o 


ill 


Illll.lt- 

I     llllr,      tlMlll      ill, 


|).ilHt    iif    M,«    (il    till'    lllli,il)lt- 


illt^  111  till 


It 


riti-li 


l>li 


lt> 


ii.itl\iTi,iuitiy  .iliil  thr  (1. Ill- III 


It-,    iiitiiiiiiii  t 


mil     nt"  Hill, 


li.i\i 


Ix'iil   ^illjjii  t^    III    imi.  Il 


<lisnissiiiii.  hilt  thrtv  r  n,  h, 
11"  (iiiul)t  111  :t-  linin;  I,,. 
iliL;ri:(iU'-  to  wiiimis    part,  i.t 

Nmtll      .\llUlllM-|)l,;|lt>     ||,,\- 

iiiK  btcii  fiiuiui  in  ,i  wj|<l  >iatr 
•  111  the  I'niivj.in  (iia^t,  .(, 
V.i-il  as  (111  thr  -trillr  Harts 
<if  Cciitial  Chili.     Th 


aid 


h,li, 


t(i 


!!■    >''lll|- 

liavr  rir>t 


lirmight  thf  (xitato  to  K 


Ouiti 


ill  till 


th 


Uliinr 


i'.ltl\'  Jialt 


.AKlil-.N    (AHH.M,l: 


sixtciiuh  (inturv.     It 


aftii\vaiil>  tiMiiul  its  wav    intn   It. 


I)\- 


111'   Il 


11'   atti'iidant^ 


■hrati  (I  botanist,   tl 


llili)ii;;hout   (n-iiii 


il    till 
at  \ 


IISIUS 

my.      Till 

lists  si'iit    out    hv  .sir  W.iltrr   K 


il   lii'iii    thrill  r    it  ua-  rarriril   |o    M. 
Ill    ISaS   II    ua,   M-iil    U, 


UN     III 


Mk 


coll 


.It  X'liMiiui.  who   >tat.-.   thai    m    .1    >h,,r|  |,„i.'    it    >,„ 
lii-t     piit.ito 


iinii 


•Ml   .Mull,    tn    till 


that   II 


thi- 


'Ulllrv    url'i 


111    1,T.S4. 


i.i|>i(ll\- 
l>riiiij,'lit  liom 


■  mil   u,   1   ri'tuiiii 


\'irf,'iiii;i  by  tl 

1586      T.u.y  wore  planted  on  Sir  Walt.T-s  ^^tah' nlarOirk.  aa,|  uviv  „„.d  f.,r  t 1  „,  hvl  uid 

oMK  before  they  were  eve,,  l.i,„u  „,  iiimli  1...  ,alh,^  ated,  ,n  Hn.laiid.  In  the  tin.,. ..,  J  „  t" 
thev  were  so  rare  s  to  eost  2,.  per  p  .uiul.  and  are  inentim,..  1  in  1HI9  ,im.„„'  the  .irt,  is  ,,„. 
vided  ..r  the  Koyal  ho„s..|,.ld.  In  I8:«,  wlientlieir  vahiable  pinpi-rties  had  bi.  !  ,  ■  ,  i  . 
ge.^.ahy  known,  ,|u.  R,.,,,,  So,i.,v  tunk  niea.m.  to  enmuia,,.  Iwu-  i  iikivaliun  w„l,  ihi. 
^e^^  ot  preventing  fannne.  How.vir.  it  wi,  not  until  neailv  ,,  ivnturv  aliei  the  abov-  ..ill- 
s''' I-  n7  'T  u""?  !"  "?■  ^'■''"  '■'"■"'  '"  '-"«'■""'•  '"  '"-^  ""'^  ^-■'■•'  '"t-'-dnied  mil, 
rn'o'ei,  r,;'ldl''        '  '"'■'■'■'"  '"■^'  '"  ^''"''''"^   '""'   •"■'■■'■"••"■'I-  (■■'"■".    i-W., 

In  a  wi,  •  state  the  tubers  of  the  pot.ito  are  v.tv  -.in.ill.  -.ildi.n,  ,m  vnlnij,'  thr  ,i.,.  of  a  w.dniil. 


Tnd 

r 


ler  euhiv.ition  the  plant  has  vastly  iin[.r  nvd  .md  \  ..rirtirs  ininii 


ii'se  \-.irietii 


dill 


taken  to  in 


onsiderubh-  not  ojil 


ituii 


and 


y  in  >i/e,  fiinii  ,.ad  ml- 


,11  bei 


itieiil 


iir  vaiiet\-   has   h 


:.ig  eiti 


ler  waw  or  dr\-  and  tl 


'fell  groui 


in   till 


(luires  to  be  renewed  litlier  b 


>:iine  soil  for  .m\- 


sorts 


<oiitiniiallv 


ed,  but  mi 


ner.ible  h,i\e  bei-ii  imimiI. 

mr.  but  in  the  length  of  tiini 

tiiiiry.     It  h.is  been  found   that  when 

elli,'tll  of    time   it   degellelMti', 


whi.-h    nave   been    grown    in   diffen  nt   soil 


ore   freiiueiitU-  b\-  iTxirtiiu'  ti 


■  set- 


id  II 


.)f 


w 

<  ondi* 


lilst  t! 


ions,  and   ilter 


.i;.giiig,  ,ind  iie.irly 


lilv. 


In  t 


lis  wav  v.irirtu's  art 


e\iry  town  or  di^trirt  lia>  its  ii.irti.  ii|,,r  favoiii  ti 


to  generous  ciiltnie. 


e  potato  ran  be  ciilfiwited  in  alinu-t  .uiv  kind  of  mhI  ,,iid 
I'    ntiiig  with  a  niiniinuni  aniuuiil  of  .itteiitinn    it 


under  widelv  diliiimt 


ne\ertlK 


The 


rieh,  light,  warm  >oil  suit,  il  be>t.  In 


t>  ■'  may  be  planted  anv  time  f,-om  Febriiarv  to  tl 


'ilih 


re>|ioiid 


:  111  iiig  least  desirable 


April  are  thr    brst 


allow 


tmiv 


Th 


ing  si.\  inches  between  each  set  with  t 


1    be  piaiii.  d 


if   .Mav.  hut  M;.,  -h  andearlv 


kinds.     The  trenches  should  be  eigliti 


in    tlrliiiii,    i.iiii    I.I    M\    nil  iirs    deep  — 
ids,  to  twr:it\-   inches  with  the  kite 


thirty-si.\  to  fortv  incho  for  tl 


■en  inrhes  apirt  for  the  Mii.ill-growir 


arlv  kind>, 


st,ong-growing  kit.-  kinds.     The  pot.ito  being  ,i  sul)-tro])ir,il 
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!''";'  "'"  "  ■'  «"l-<'""l  "•-'.  ■UHl  (!:.■  .  ,ulv  km.N M  I.,.  ,„,,„1,.,1  ,..  ,„,.,,,  „„„  .,  | .,,. 

""-'  llNallrl    tllf>ii,>ut>,,|r,ilH,\,    t|„.„,i|.  '  "   "  I'l. 

,","•  ^';";""';l' '1   I-   '^'■I't   Inr  o(  «..,..l,,..M.|ul,..„    ,|„.  ,1 .,  ,,„,  ,,,„„„   ,„   „„,„,^  ,, 

7' : '"' ' '",  ■;■'"" ;"' ;.""""•'  "'•"'■  ""■  I-'"" ""-- ...iv ,.  .1,,, i..,„.,i  ,.u.i, ;«., 

^t.   U  l.„n„.  a     ,l„.  ..,,.1,^  .  ,„„„.■,.  V,    ..  1,  ,„,^„„.,,.  „.  ,1,..  ,,„|,  n.  Il„.  |„..,.,   „,,„  ,,,,,,:       |u 

'■"' ,^'  '.T  "",  ^"'"^  ""■  I" """  ■■'  'I"  -  '^  |M...n..„..|  ami  a  ,v,.t  m,,.  „.m,Ii>      ' 

In    IMJ,,  a  ,l,Na,la.,nc  .I.m,,«,.  ma.|,.  ,|,  ai.,„a,  an,  ,■  an,,,,,,.,   |„„a„„.  ,„   ,|,„  ,  „„„„v  ,„„i 
*^T.,-,<.^        >^.  ■.  Ilniatnird  ihr  ,  Mil,,.   (I,>|,  i,,  t,,,,,  ,,| 

•I"'  ■  l"|i-  il,,-  i|,Ma>,.  |iiM\,  ,1  t.. 
'"•  'liii'  l'>  ■!  !-'i,ii«i,.  il'hyliiplillir.r.i 
iii/f^/iins).  v\|i„  li  ii,,t  alia,  ks  ihr 
li.iV'-,  ,ai,s:i,K  <l,s,  ,,|,„ali,,i,,  an, I 
III',,,,.     ,a|)„llv    s|i,,aiN    (l,iuii     i!„ 

-I'll)-.      I,,     til,'      lul),1v         Whilst      II., 

■"  liiil   I  111''    Is    .It    pn-scit    kn,,w,i. 

s|ila\,,it;  tl„.,  |,,|„  at  ll,t,r\aK  Willi 
a  >,i|l,l„il,  ,,t  ,,,|.|„.,  siilplialr  an, I 
liliii-  (li,i,(liaii\    i,,i\t,,iv)  will   ,  li,  ,  1^ 

111,'    (lisia-,-    ,1    iiiii    ,1,  111  ,||y    ,|,.,|,,,\.. 

M,;;  ,1.  S,ii,ic  van.  Ill's  ,.1  |)o|al,i,'s 
.II,'  rapal)!,'  ipf  n'sisii;ij4  disias,'  t,,  .i 
M'lA'  i,iiisi(|,.|al)li.  cM,',,!  until  th,  \ 
Ix'Cimr  <l.'Kfi„.|aIc.  A  (lis,'as..-|,|,„,| 
potato  is  a  (Icsidiiatiiin  wliit  h  pLml 
l)n','(li.|s  ail'  tndc.ivoiirini;  t,,  lill.  .\l 
|>ivs,',,t  tl„',i'  is  no  s,i,|,  a  till, I- 
absolutely,  any  n„>rr  tli.ni  flu.,-,.  ,,  a 
disc.asc-p,iH)f  wliiaf.  d,,,,',  hors,.,  ,„ 
'11.111.  I''V  .1  ,(i,,t,,,i,al  i|,a„Ki'  ,'1 
-.t,i,k,  ,aic  to  |)la,,t  ,i,ilv  tl,(  |i,  M 
\alii'tii's.  .111(1  jiidj,, nil,  sp,a\ii,^',  tli.. 
<li->.isr  ,  a,i  l)|.  k,'pt  ill  ,  li,',  k  ,1  11. ,1 
in  .il),'\an,  ,■. 

I  111'  ,  ultivatio,!  ot  til,'  potato  I- 
n,i\v  I'.in.Vd  o:,  in  p,a('ti,  all\-  i'Mia 
iwrt  of  til,'  \v.„l(l  tn„n  I, ..land  |o 
N'rw  /I'.ilaiid.  in  .\l,„  a  and  dislaii! 
Cliin.i.  In  this  lalt,',  ,  ,iiintiy  it  w.i, 
intnidi„-,.d  l.v  R,.,na„  Callioln 
inissi,i,,aiii's  son,,'  tlii,t\-  x'cars  :it;,i. 
and  tl,o,,f,'h  di'spiscd  bv  tl,|.  ,i,,'- 
f.itiiif,'    ('hii„'s,.    iif     i|„,    ^,,|it||,    ,1,,. 

tlM'  P-..s;m,s  ,1,  tl,..  .noiv  inonnt.nnons  parts  of  th..  |.-,„];';;:""  ''"  '"    """'   '  ^'''''"  ^'""^  '" 

f,'«'r  th'm 'l  !>^S-n""'  "''"''  '!"■  '•"!^""  """'■"  ""■  '""^'  ""'•""■'"»  "-"1-     III   19<»-- 
nuu  than  1,JJ3,JJ8  iun-s  wvr-  plantod  with  potatoes 

-miolnshire.  Yorkshire  and   Lan.ashire  are  th,.  ,|„ef  p„t.,to  Krowing  coini-u's  in  Fn«l  u,.l 

K'll.m-d  bv  CambridKeslnro  and  Cheshir...     FUeshire,   Forfarshire,  and   IVr  l.sli  e     re   t  ' 

pnnnpa     -oteh    eonnties.     In     .9(.5    the    total    vield    for    <.reat    IVitan,  and  I'aS  w a. 

/,iha-4:»  cons-the  average  yield  per  aere  for  the  last  t.',.  vrars  bein^-  4-84  tons 

In  the  same  year  (.reat  Hritain  imported  3.664.290  ewt.  of  potatoe.;  valued  at  £1,404.607. 


/(./-,„„„-,.,„,.,  1/,,-,,    „„.•  „  ,.   ,,„,,;>.,„,,„, 

f)OKl;i Oil;    (,K     KALK 
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Of  tlie  total  imports  2,525,741 
cwt.  were  from  foreign  countries, 
and  1,138,549  cwt.  from  British 
possessions.  Nearly  the  whole  of 
our  imports  consist  of  early  new 
potatoes. 

s\vi-:i:t  i'otatoks 

AND   YAMS 

In  tropical  < Duntries  sweet 
potatoes  and  yams  take  the  |)l,u c 
of  tiie  ordinary  potato.  Yams, 
tiie  tubers  of  \arious  sp.'ciis  of 
Dioscorca,  are  cultivated  in  nearly 
all  tropical  countries  as  important 
esculents.  The  Black  Br\i.]i\-  of 
our  hedgerows  is  a  close  relalixc 
of  the  yams,  and  has  a  larfji 
underground  tuber  wliicii,  how- 
ever, is  of  no  use  as  a  food. 
Yam  tubers  abound  in  farinaceous 
matter  and  often  reach  a  larg<> 
size,  weighing  as  mucii  as  from 
thirty  to  sixty  lbs. 

Sweet  potatoes  are  the  tliick- 
ened  roots  of  Ipomoca  BataUis,  ,t 
climbing  plant  belonging  to  tlie 
Bindweed  or  Convolvulus  fanuly. 
This  plant  is  extensively  culti- 
vated in  most  tropical  countries, 
although  not  known  in  a  wild 
state.  The  root  contains  mucli 
starch  and  saccliarine  matter. 

other  edible 
tubi:rs 

.\kk.\c.\ch.\     (Arracaciu    cscii- 
Icnta),     a     plant    allied     to     the 
jursnip  and  carrot,  is  extensively  cultivated  in  the 
Jamaica. 

Under  the  name  of  "  Crosnes  "  th.'  tubers  of  .S/mZ/vs  tiiKnicra  wer,-  iiitrodu. vd  mto  this 
country  by  way  of  France  from  Northern  Cliin.i  in  18,S7. 

JERUS.AI.I.M  .VluicHOKKS,  tile  tubers  of  a  suntl.nver  (Urluiuthm  /«//,t.-s»>),  originally  intro- 
duced m    till'    early  part   of  the  .seventeenth  centurv  Imni   the   Northern    I'nited  States   ot 
are  widely  cultiv.ited  as  an  article  of  food. 


.\n( 


and 


has  l)ei;oine   naturalisei 


.Amerii\ 


PULSES 

These  are  all  members  of  the  Pea  family,  and  , ire  among  the  iii.jst  iiii()ortant  o|  fooilstalts  ; 
they  are  cultivated  and  used  in  large  quantities  m  all  parts  of  Ww  world.  In  countries  like 
India  and  China,  where,  iv'ativeiy  .^peaking,  veiy  iiule  iiie.tl  i,  eaten  bv  the  native,,,  pulses 
are  an  absolute  necessity  of  life,  constituting  the  .-hief  niti-Of,'enous  foods.   Before  the  spre.id  of 

la-C.  1'. 


e^ 
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i:.\1'i:kimi;m.\i.  i'i.am.mihn  hv  i'otatoks 

tlir  potatd.  pulse  (cliiclly  pr.i--)  luriiifd  ,i  ;,'icat  i).iil  nf  tlu'  foDtl  of  the  working  classes  of  tin- 
Uiiited  Kingdoin,  and  more  especially  in  luigland.  So  important  was  this  crop  considered 
that  in  the  letting  or  taking  of  .i  farm  the  acreage  of  Siddaw  land  (the  term  by  which  land 
that  would  glow  good  boiling  jjc.is  w.is  known  in  (iloucester.  Hereford,  and  Worcester) 
w.is  always  taki'ii  into  consideration,  [n  UHtS  no  fewer  than  428.497  acres  of  agricultural  land 
in  the  United  Kingdom  were  occupied  witli  peas  and  beans,  the  total  vield  for  1905  beini,' 
rj.707,747  bnsiiels.  lu  addition  to  this  we  imported  in  lfX)5.  ;i24().9'i6  cwt.  of  peas  and 
beans.  o\n'  avei'age  aimual  impoits  of  these  conunodities  for  the  List  ten  years  beiim 
4.;<74,22()  (  wt. 

im:as 

Tin:  CiiMMON  I'i;a  (I'isiiin  Siitiiiiiii)  has  been  culti\aled  from  \-ei\'  remote  time-. 
The  pea  plant  is  co\'ered  with  .i  delicate  glaucous  bloom,  and  its  white  or  |)ale  violet 
lliiwers  are  familiar  to  all.  TIk'  pods  are  pendulous,  smooth,  deep  green,  and  variable  in  si/r 
.uid  may  tontaiu  any  number  u|)  to  tliirtet^n  (rari'ly  more)  jjcas.  The  peas  when  ri|)e  are  al-n 
N'ariable,  some  being  white  ,md  round,  others  blue  and  wrinkled,  .md  a  few  large,  irregular,  and 
dull  green. 

Besides  the  x.u'ieties  of  peas  wliosi'  si'cds  are  edible,  there  is  a  section  denominated  "  sug.u 
peas,"  the  members  of  which  are  destitute  of  the  inner  tilm  pe(  uliar  to  the  pods  of  other 
kinds.  They  are  consequt;ntly  more  lleshy  and  crisp,  and  admit  of  being  cut  .and  dressed 
m  exactly  the  same  manner  as  Fiiiich  beans.  This  species  is  more  popular  in  France  than  in 
tills  country. 
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and  ,s  ,,n,l.al,ly  ,1,..  on«Mul   p.nvnt  both  of  ,|,  '     .J     ,    '  '",  "''''  " ""  ■""' 

.1- .■o,mtl.>s  „un.h,.,.  „r  „,„  „„,„,„„  k„„U.       ::;''"■"  """"  '"  "" 


In   lf)().T   ITL'Kll  ar,,.>  i,,  thr  Vnn, 
4.446,(»50  biislu'ls.     Of  tl,,.  (,,t,,l  acr,;,-, 


1    til.'    ',M|-.lrl). 

■-11^1. inu  >  .iMi,    u.i,  171.110   „„.^ 
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lilr    l.i-\MIlt, 

l.iiniiT  ami 


"   '^'"^''•""   '""    '""1"    1"-.   11.-  ..,,.1    v„.|,l    1.,,,,, 


T'-avH..,..viHd,nHH.rni,,.,IK„^,|,,,;'^         :;'7;    "'^  1/l.llU   ,.„.. 


I  ,11  If. 


|!:;a.\^ 

i''i;iiAii(ir  ll()K-,|    l!i  \\>  r  till'  \mi|  \ 

l.,.anat,v,.„f,h,..l,„n>,„tl„..-a.p,ans,.a    V^!^     \       ""'\    "";■'■  ^'"''""^    l«l..v,.,l,„ 
Tl'<-  anva,i,v   iiiidrr  Ivan-   in  ,]„.  Inii,,!  K„,  .  1   ,  ,''    1^' I"  ""' "'I"'  I""- uf  ,1,,.  o,  „,,,, 

!-'•  anv  lor  tlu.   last   trn    v,  ar-    I,,,,,,-   •J7-(iS  1,„.  |,  J  ,    ,  ^  '  "    " '■'■■'^''  ^■"■''' 

N.llMlk,  Linroln.  l-:s>,.x,   and  Cainhn.Uv      |!,.„„    ,,     ,         ' ""     '"""'I'''   '-"Uh-ai, 

ini.«.si,an.ou,..d,.,.-5.,,.,....,/ofn;;:^:,4;;/;:;r:';;;;;.;::::;:^^     ■■"-• 

■n^jopicAi.  Axi)  sri;-TR()i.„.M.  irisKs         ' 

W  lulst  pea- and  bean- all' iir  ic  It,  iii>- ii  i 

n..n.picalLlsub-t,op,,.ai:o    ;;■;':,;      V'i''"^^^  .;P-cn,u„,„„„ ,„„,. 

pa-n.K  not,,-,.  ,„  ,|„.J  ,,„,,..  """  "''■'"'- ''■^""■' ""I -V'-'l 'Lniand  „„„v  ,i,,n  „„■„. 


Ih-fer 


lilt   t\iiia.ii.in  i-i':,yiuiu 


.Mi\A  >C()Ti.\.     A  i;i:lii  (IF  i(,iiirs 
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MlSHliOOMS 


(iKAM  ()r(  HICK  I'l    \ 

{('iccr  (iritihiiiiii),  .u\ 
■iiimial  licrl),  cultivated 
from  an  i'arl\'  pcridd  m 
warm  countries,  ispci  i- 
ally  in  India,  wIiitc  ii 
is  used  in  cakes,  ciirrii^. 
etc.  (iram  was  knii\-  ii 
tn  the  ancient  l';^;\|i- 
ti.iiis,  Hebrews,  .nui 
drouks.  TIk?  I'ersi.in 
weigiit,  Xiikhrcl.  I  ',  I 
i)Z.  A\-()ir(l.,  is  that  ul 
a  .seed  of  Cinr  uricti- 
num.  (iram  is  exported 
in  considoraWe  .nui 
increasiiif;  (piantitio 
from  India  :  the  aver- 
age for  the  last  liw 
\-ears  being  4'J2,4i<(> 
cwt.  In  1904-O.S  Indi.i 
tlian  /y8,954  wortii  went 


exjxirted  777,297  cwt.  of  gram  valued  at  /178,993.     Ol  this  no 
to  France. 

Lkntii.s  (Ervnm  Lens),  a  slender  plant  sujjposcd  to  be  n.'tive  of  Westi^rn  Asia,  dreec  e. 
and  Italy.  Tlu-  Lc,::.!  was  introduced  into  ICgypt  as  a  iulti\atcd  plant  at  an  early  dati'.  and 
from  this  centre  s])read  ea,st  and  west.  Large  (piantities  of  lentils  are  introducc^d  into  thi. 
c  ountry  and  ased  for  soups,  etc. 

The  Sov.\  Hi;.\N  ((tlydne  hispida),  a  dwarf,  bushy,  almost  erect  plant,  with  e\eiy  put 
covered  with  fine  brownish  hairs.  The  Soya  Bean  is  widely  cultivated  in  India,  and 
more  especially  in  China  and  Japan,  where  it  is  probably  nati\e'  In  the  Far  East  "  Sova  '" 
constitutes  the  most  important  pulse. 

Pigeon  I>i:.\  or  Diioi.  of  commerce  (CiijaiiHs  iiuliciis)  is  an  erect  -ub-shrubby  plant,  often 
about  six  feet  in  height,  widely  cultivated  in  the  tropics  and  sub-tropi,s  of  both"  hemisphere-. 
The  pea-like  seeds  are  of  two  kinds— yellow  and  \-eined  with  pnri)le.  Considerable  quantities 
arc  imported  into  Britain  for  use  as  cattle  foods. 

C  o\v  Pea  {Vigna  Ca/iang).  This  is  a  very  curious  plant,  with  long,  almost  cylindric.il.  \),hU 
one  to  two  feet  long.  These  pods  are  often  gathered  when  green,  cut  into  lengths,  cooked 
and  eaten  liki'  ordinary  "  kidne\-  beans."  The  seeds  are  also  largeh-  used  as  food  in 
the  tropics. 

L.\I3LAli  (Do/ulws  Lahi.ih),  a  tall  climber,  native  of  India,  very  similar  to  the  coinnmn 
"kidney  bean,"  but  with  the  llowers  dark  pmple  and  clustered  at  the  ends  of  long  stalk-. 

Green  (jKAM  or  Minc,  (Phiscolus  Miingo),  a  native  of  India,  where  it  has  been  culti\at.  ,1 
tor  some  3,(K)0  years.  It  is  grown  all  over  the  Indian  peninsula  in  immense  (piantities.  Tli> 
green  pods  are  eaten  as  a  vegetable  ;  the  ripe  uulse  is  used  boiled  whole  or  split  like  Dlini. 
Parched  and  ground  mto  Hour  it  is  used  in  a  variety  of  ways,  (ireen  (iram  is  valued  a,-  a 
horse  and  cattle  food,  being  considered  fattening.  The  stems  are  crushed  and  used  as  fodder. 
I'/uisco/its  Miingo,  \ar.  nidiatiis,  is  the  most  estec^med  of  all  pulses  in  India,  and  fetches  th.' 
highest  price  in  tin  market.  A  native  of  India,  it  has  been  cultivated  from  tim(>  imniemori.il. 
It  differs  from  tl.-.-  '.yp,-  (/'.  Mufigo)  in  its  longe-  trailing  habit,  grcatrr  hairiness,  .inJ  in  the  .-rr/h 
being  fewer,  larger,  longer,  and  usually  of  a  dark-brown  colour. 

ScAKLET  Rlnner  (P/iiisculiis  niit/li/innis] ,  a  nati\e  of  South  America,  and  said  to  have  h<  ni 
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introdiiml  into  Hntii,,  i„  !«;<;<.     Tlioii.'li  ,n„  ,ih-  ,       ■ 

Common  k.oxkv  .„■  i.,..,,  „,,,  (/'/,:i:;::i;i,"'''f '''''''- ■•-'^■ 

ivsi.it  of  l„nK<-iiltivati..n  m,iiivv,iii..iirs  i,,v,    ',,        .'   ,     "      ''  '''"I" 'H-   .  Iiiiir,. 

"11,111,11,(1.  -,,111,    (lu.nt 


ti\',it,( 
iclii 
in  soim-  It  is  the  srcds  that  air  xailicd 


Kimi   polls  wliirh  aiv   ino,i    valiK^d  as  a   v,-,"  "^- ""   '""'"     '"    ""^ 


■lahl,.. 


Ill    iiahil,    ,i||| 
'iliitlA-    il   1,  il 


nil   .1    \-,T\- 
•  ivili- 
I'aitb.igrs. 
i\i'  a  iiitt 


-P,.    ,     ,  '""'•-    'AUHAc;!-    FAMILY 

>i.l,.l.M,-.    and    P0..1...    an.,s,,„hnt„-    pn.p,     "  i!  l''' '""'■''''''- ^ 

v:nio„s  parts  „fK„rop,.    a„d    m    ..lul,,  ,i    Fnd and     iK      '""    '^    '"'""'   '" 
l'.-""ial.  with  ll...hv  lohrd  l..av,.s  row,-,.,!  w„h        ,         '  ,?    ""     "'"■'''""• 

•'■■"'   -«1   appi.a,an,c.   fron,   th.   .ahha'v    ,     'J?T       ri  ^'""^'""■'• 
P>>ss,bly  hav..  h..n  tl,..  pan.nt  of  so  va,;:  ,       1        ,,^;'f';;   "'^'"    ^'^   -""<•    ' 
spruits    Cauhllouvr,  Hroiiol,,  and  oth,.  nunl,,;;     V  •;::''"'"'" '^'■''  '"  "'" 
TheCoMMON   or  Cn.TlVAil.l.CAHiix,,,.    ,s„vll    L,  , 

he  n  a  favourite  c„linarvveg..tahk.„,    1  „,  "'7'  ""'  "'""  •'  ^■•■'■>- '' 

distinguished  hv  its  i..-,s  h!"  ^.  ki  :;  ;r  ""''•'■  '"■^"""^ 

<  abbag(>  (/,'.    olcrucai    hullata    minor). 

originated   in    lielgiuni,  and    lias  been 

(Ultivated  around   Brussels   from  time 

immemorial,  although  it  is  onlv  witiiin 

tile  last  fift-  years  that  it  lias  beeome 

generally  known  in  this  country. 

BoKixoLii  (B.  olcniccd  accphahi)  has 

<\ery  appearance  of  being  one   of  the 

early  rcmo\es  from  the  original  si)ecies. 

It  is  distinguished  by  its  leaves  being 

beautifully  cut  and  curled,   of  a  green 

or  purple    colour,    or  \ariegated    with 

red,  green,  and   yellow,   ne\er  closing 

XI  as  to  form  a   heart,  nor  i)rodii(-ing 

<dible  flower  heads  like  a  Caniinower. 
CofVK   TKoxcmDA   or   I'oKir,;AL 

( ABHAGK    (B.    olcracca    costatd)    is    a 

variety  peculiar  to  Trauxuda,  in  Por- 
tugal, from  whence  it  was  introduced 
in  1821  to  Jiritain.  This  is  a  singular 
cabbage  with  much  thickened  midribs 
wliicii.  when  thonnigjily  boiled,  make 
an  excellent  veget.ible  for  serving  up 
after  the  manner  of  Seakale. 

The  Caii.i  i  i.owk  r  (/^.ofc^-rta-,;  botrvth 
caiiliflora)  is  of  great  anti(juitv,  but  its 
"riginisunknown,  although  it  l,  iLsually 
ascribed  to  Italy.     It  was  introduced 

to  Britain  during  the  sixteenth  century.       ...  ,.„„,,„,,„  ,„  „.,„.  s„« ,-  «„, 

In  the  cauliflower  it  is  not  the  leaves  chili  and  capsicum 
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ll(li;iN(.     ITMPKINS 


I'Ut  tlif  llo\vcl-l)ii(l>  ,Mul  lli>liyll()\vri-.t.ilkv 
wliidi  tuiin  .1  cldsr.  linn  liiud.  four  ti>  ciijiii 
inrhfs  .iiioss.  tliat  arc  valued.  Whiten. x, 
aiid  eumpaetness  and  iKit  mere  size  are  tlh 
(|n;;lities  esteemed. 

limxeori  (/;.  dUraiCii  hotrvlis  aspar.i- 
;'i'(i/i'.s)  is  sinnlai-  in  Imni  .ind  ajipearaiice  Im 
the  lanhlhiwer,  linni  which  it  is  siii)|><i-. M 
tn  h.ivi'  (iriKin.ited.  Several  varieties  .,i 
l!ni((()li  .arc  diltivatcd  whicii  varv  ia  dei^'rir 
nf  hardniess  and  length  of  time  taken  in 
ni.iturc. 

Whilst  tile  al)(i\-e  are  the  vaiietie^  ut 
eal)i)ai,'e  best  known  to  us,  tiii're  .ue  ni,in\ 
other  varieties  cnltivatei;  in  ditTcrent  part- 
o!  the  world.  One  of  the  most  interestinu  i, 
tile  Chiricse  (',il)l)af,'e. 

The  TiUMp  (/:,iiss!c,i  h'lipti  ,/c-pn-ssd)  N 
a  h.irdv  biennial,  and.  in  its  wild  state,  n 
found  in  eorntields  in  various  parts  ..| 
I'.u^'land.  The  change  it  has  undcriLjoiie  h\ 
cultivation  is  no  less  remarkable  than  tlr,i 
of  the  cabbage,  but  in  this  instance  it  i.-  th- 
root  whicli  has  bi^en  transfornu'd  from  ,i 
iomi)arati\ely  h.ird  woody  subsl.mce  mio 
a  tleshy  and  nutritious  vegetable. 
Many  varieties  of  turnip  are  known,  some  with  lound,  oth.Ms  with  long  roots.     The  smalN  i 

kinds  are  valued  in  gardens  as  a  vegetable,  and  the  larger  as  lield  croi)s  for  cattle. 

The  SwKDi    is  a  yellow  and  verv  lirm-tleshed  kind  of  :nrnip.  introduced  into  Hritaii.  from 

■.Mveden.      It  IS  the  Hnissiai  aniipcs/ns  rutuhir^i,  of  botanists,  and  is  a  valued  agricultural  cron 

in  this  countrv. 

M.\N(;i;i.  WiK^Ki.  (root   of  scarcity)  is  the  while  l,,rm   of  Ihta  iiumttiiw,  a  pkmt  found 

wdd   on    the   ro.ks   and    Mie   seashores   in    l-;urope.    Western    .\sia.  and  Northern  .\fri.a.     In 

Uritani  it  is  not  uncommon  on  the  coasts  .outh  <if  Fif.'  and  .\rgvle.     Sci  Beet  is  a  peremiial, 

.uid  has  undergone  rem.trkable  changes  under  culti\-,itioii.      The"  Red  P..et  is  one  form  wl 

!-  valued  as  a  veget,d)le  and  salad  in  this  c-ountr\-,  but  mn.li  mon 

.\  v.iriety  of  Red  Hc.'t  •<  the  source  of  IVetroot  sugar. 

The  TdMAin  is  an  annual  i)lant,  native   of  the   warnu'r  parts   of  Aineriia,  but  long   lyo 

introduced  into  most  othi'r  warm  or  tem|)erale  countries.     The  fruits  of  the  tomato  aiv  iCl 

"I    vellow.  and    varv  very   much   in  size  and    shapi^,   some   being  not    larger   than   good-.i/cl 

red    currants. 

Th,.  I'.NiNjM.  or  .\rnKK.,iNK  (Solaniim  Mclow'cmi)  is  closelv  alhed  t.)   the  tomat.>. 

Ihe  Onio.n  (Alltiun  (cM  is  a  bulbous  plant  alli.'d  to  the  liii-s.  .and  has  been  kumvii  .Uhi 
cultiv.ited  as  an  article  of  food  from  the  earliest  period, 

.Many  other  mii.ortant  vegetables  are  -allied  to  the  onion,  \i/..  :  Teek.  Shallot  WcMi 
Onion.  Chiv.s.  and  (.aiiic.  .Ml  of  these  are  highly  valued  in  this  and  otlur  countries.  Tin- 
garhc  111  some  countries,  esp,.cia.lly  China  and  tlu'  Far  Fast,  is  the  most  hi^^ldy  esteemed  of  ,:!:. 

The  (1  (  iMMi:i<  (Ciuni.iis  salhiis).  is  native  of  Asia  and  FLgvpt,  where  it  has  been  cultivatrd 
lor  more  than  3.00()  years.  It  was  known  in  Fngland  in  the  time  of  Kdward  HI  (13'>7)  but 
Its  culture  was  n.'glected  until  the  tim<.  of  Henry  \TII.  Since  then  it  has  gradiiallv  incrpased 
in  public  la\-our  until  tile  present  time. 


.'|U(  li 

in  iMaiice  and  (iermaiu-. 


Vegetables 


li\\ 


I    1-  'I'-lv   ,,ll„., 


"  "rWM,,llv  l„.,„,l„  „,.,„    I-,,.,;      I,,      ;,  ""■  """",1.,.,.  ,n„l   „ 

.1  '11.        I.IK.       III,.     ,  I,,  1,111   „..      ,,     ,         ,    , , 


"■    '  ii.  mill).  I    II    1, 


triulri 


slippo-cfl    tu   iKlXr   1),., 

.miiii.il,  l)iit   Mi(ic,.,|s  ,,!,[  ,,,     i,„„   '    ''"'" 

Many  ..,...,..„.,,,,,.,.:,;•  ,:'':;;:,,:;;,:';';;;;;-;;;;;;^^^ 

uMrnicr    p.irts  ,.f  t|„.  „,„.i,i      ,„      ,  ,       ''   '"H^  ".,1  ,,.  ,  „  ,||,.,„,,  „.,t,il,K'  n,  ,h,. 

M''I'>n,   CI,,,,!,,,.    |5„„|,.  ,i I.    ,,,,,,^1,      ""     ■'""    '"    "'"-nrknw.    \|,.|„„     P,,,,,,,^,,,,    w,,,,  ■ 

■\MMK.\,,i..(.l.../A<//,„/,\),  ,,  I,,,, ,v,.,„  ,„,,,,,„„ 
">  1""^'"  Km.m.i.uuI  I'oI, I,  ,.  .,, ,„i         ,  -n  |,-u,.,  |,|„|„„|.  ,,  ,,|„„„|,„„ 

i^iarat'iis  is  n.rk,m,.,l  ,„, i.  .  ..,.■     '       ,  " "-.i.  .1  .l„,„t  '.'(Hi  ,;,,  ,     | 


'■  •'l'<l   "M-  i-h  rill,  ,|  .,,  .1    v,...,-|  ,1,1, 

"    •>  I-   '  inn\  .ii,  ,|     ■  ■■ 

II,-;  til.'  ..Idol  ,111, 1  III,,  ,  ,1  ,|.     .       ,  ,         ""  \ 

'  'I'li'.ii.,,!  .mi  ,  uliii.in  v.ot.iMr,,     |.-,,|,,,| 


III' 
I'll 


^par.iKnsisnrk.Mird.unoii^tli,..,!,!,.,,  ,in,lniM-,  ,i'l,'","  , "   -'"'  '^■' '     '"    ""^    "'nn'iv 

■"7''«'''^^^-''^^''i'i'i'''''t''tiii.i.,.n,i,,,iii,,,ii.,,,,,.,,,i,:;,:;\;,;;;; 

™'::^:t^:i;:;;;;/:;;;:::'';:':.,,,r;7r'''-^'- 

...it:r,;.^rrr.;;;:j;;;:::;'';:;:'';!:^  I ^.iM.„„.,i, 

..■.i;::::;:i^.*;::.ir^i^;;:^^^^^^^  '^  ■'  --^ ..'n.  „u„.  ,„ 

-  <--.!ent  from  a  v.iv  ...il  v  ,,' ,  I,!,,  '^  •'""''  ""  ""'  '  ■"'"•■  •-''  '-  '--  -I'lva..,!  „ 

r.M":;:;:.;'";^  ".;'::;r"  ■"'"  "■"^■""  '^  ""• '-"'-■■-i"-i-.  v,.,.,,,,.,,,.,.,,,... 

■■t.itc  thf  (■(■Icry  is  louiid  ii. 
iIk'  marsliy  phucs  l,\-  tl„,  s,m 
111  Hnglar  '  and  Iivhuul.  Thr 
'''•iiK-lifd  st.ilks  arc  r.itni  ,,s  a 
V'-Kft,d)ic. 


FRUITS 

OUK  animal  inipoit  of  law  fruits 
and  nuts  is   an   inncasinj,'  one, 
and   the    awia^r    for    the    last 
t<'n     years     is     cstimatrd     at 
{>S,267.346       \ahi,'      .mniiallv. 
<  anada,  Australasia.  W,.st  .md 
l;-ist  Indies,  and  l,itttrl\-  ta|i,. 
(olonygrou-  quantities  of  tniit 
i'T  export  to  the  Tnited   Km^- 
'I'l'ii.      Hnt    the    eontinent    iif 
'■unipe,  the    n,..r   Orient,    ,ind 
I'll'  Unit.'d  States  of  Anieiica 
^•ipi)lytlie  buik.if  our  imports 
^ince  tin;  advent  of  cold  storage 
flic  nnpoit.iiion  -.f  iresli    fruits 
liom  distant  parts  of  the  world 
lias  become  simpliticd.     Nowa- 
days    many     steamshij)     and 
'ailuay    lines   eater    espeeialh- 


THK    MKJ.ON 


r«r  ^...'■^  .:■  -'j^,!ijj&^'..  ^"^  ^i;-  r* 
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NAIAI.. 


,K(i\M\i,    I'lM  .\riTi.: 


Icir  tniit  ti.illii  .  .iimI. 

ll|l>ll),'ll    tlicli'     1>     -till 

|>|iiit\'  lit    roiim    ii'i 
iiii|iici\i-mi-i.'  ill  ili>   ■ 
lii.itlri  ^,    lliD^c    inii 
1  <  ■'iiil     .111'      kiciih, 

.lll\  r.  .lllil  illl  llM-  .| 
I.K  llltlr^  Illa\'  III 
rr;i>llll,ll)l\'   cNIln  till, 

()!>:(  HARD 
FKLITS 

111  l!iir(i|)r,aiul  -. al>ii 

lilUllll  III  till'  p'^liill 
III    till     ('.llliaSII^,        III 

it-^  Wild  >tatc  it  I- 
kiniuii  (ill  Urit.uii)  ;i^ 
till'  cral),  :iii(l  frmii 
this  tile  vast  iimiibii 
of  riiltivatcd  varii- 
tiis  have  oriKiiiatcil.  Tlir  ruiliv.itinn  (it  tlir  a|)i)lr  cMciid-.  tn  the  mii>t  iinrtlirni  .xtirinitv 
(if  Mritain,  and  in  Scandinavia  as  far  iimtli  as  iat.  ti5\  \VI;il>t  the  apiili-tifc  is  amongst  tlir 
liaidii'st  of  mir  friiil-tivr>.  it-,  l)|n~-,iiiii,  air  \rrv  sii<-ci>til)lc  to  fnwt.  and  late  Mav  fnists  iifi,-ii 
iiiaUc  sad  lia\iir  of  tlir  appli'  cniii  in  tlii>  i  imiitry.  Althimf,'li  tin-  apple  exists  in  lii^li  latitiidr-, 
its  triiit  tliiir  is  Miiall  -imt  fioiii  e\r.'ssi\-e  cold  in  winter,  hut  foi  want  of  snriicieiit  heat  in 
^imnnei.  In  Nova  Scotia,  win  re  the  wintei  -  are  Imij,'  .ind  intensely  cold  and  the  smniiui 
slioit  hut  very  hot.  the  apples  are  lai.i,'.-  .iiul  of  splendid  colour.  In  tropical  cliai.ites  the 
ap])le  does  not  succeed,  Iml  in  the  teiii|irrate  regions  of  both  hemispheres  it  is  verv  oxteii>ivel\ 
cultivated.  In  the  northern  ,ind  middle  ref,'ions  of  the  Ciiited  States  of  .\merica  ai'.d  in  p.iil- 
of  r,m,id,i,  a>  in  F>ritisli  ("oluinhi.i,  the  inodiic,  is  wiv  line.  I'.irts  of  .Viistrahisia,  not.ihlv 
■ra-mania.  produce  ver\-  line  .ip|i|e~,  .md  their  culture  i^  now  -ucci-,>fiillv  carried  on  in  C.ipc 
(  oioiu'. 

.\lthough  .iii]ile>  .ire  ,..;riiwii  in  most  part>  of  dreat  P.ritaiii.  the  hulk  are  produced  in  tin- 
comities  of  Kent.  Ileivfoid.  Devmi,  Somerset,  Worcester,  and  (iloucoter.  The  afiplc  is  the 
principal  orchard  crop  m  C.reat  I'.ritain.  hut  the  yield  is  (jiiiti'  insutlicient  for  our  needs,  .unl 
hui^ecnuntitie^.ireanim.illy  imiioited.  In  UXhS  we  im|)orte<l  ;V4i-)4.fi(j()  cwt.  of  aiiples.  wilueil 
at  /,2,(H-;,S.I9a  Of  tlu'si'  2.(MKS.4'iS  cwt.  were  from  foivii,'n  numtries.  princip.illv  the  liutcil 
Mates,  ,mill,489,2;<'2  cwt.  from   I'.riti-li   po--esMons,    p.irticiil.irly  Canada. 

rile  ri-;.\K  is  le>s  h.irdy  tliaii  the  ii)))!!-.  and  reipiires  more  >uii  to  perfect  its  fruits.  In 
this  conntry  the  h-~t  pear>  are  ol)t,t.,ied  from  trees  grown  ag.iiust  walls  and  sheltered  from 
the  cold  winds.  Mo-t  of  the  Ix'st  \',irietie>  originatetl  in  I'"raiice  and  j^elgium.  esjieciallv  in 
g.irdeiis  att.-iched  to  religious  e-,t.il)li-.hments.  and  were  introduced  into  hc.gland  and  other 
countries  .ifter  the  li.ittle  of  Waterloo. 

I  he  jiear  is  now  almo>t  as  widely  cultix'ated  as  the  apple,  and  shares  the  same  regions 
III  liie  world.  Ill  (aiilonua  frint-cannmg  is  a  big  industry,  and  everyone  is  familiar  with 
('.ddornian  tinned  pear.s.  The  variety  used,  the  so-called  I'.artlett  IViir,  is  none  other  th.in 
WilhaniV  ■■  P,on  Chrieten,"  one  of  the  best  earlv  pears  extant. 

The  imports  of  pears  into  the  I'liited  Kingdom  in  M)5  ainounted  to  417,919  cwt.,  v.iliicil 


M\    .IImI. 
L^    -till 

I  nil    ;i.i 
iiitli'   ' 

I-    in; 

CIlM-.  -I 

tv      I.. 

ki) 

'S 

li\C      In 
I    lltlll  ■. 

1  >,iK'. 

In.       Ill 

■  it     I- 

lain)  ;iN 
1  I  nil  II 
iiinibi  I 
v.irii- 
icmit\- 

1,'St  til.' 

siiflni 

itll(lr>. 

if.it   in 
liuiiin 

IS     till 

i>i\(l\ 
1  |).ii  l- 

(>t,ll)lv 
1   <.".ipr 

ill    til.' 
i.S    tilr 
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lllv  III 
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M...  >'">?'' I'l"  I  '   l''';/''',''^^'' ;'''•''''■■')•  I  •'••''  M    '/n"W,    „;„/.,„.•;.,„,  ,,n.|  (.riNM    ,rv,/„.,„ 

t.        „      ,      ,  .,.  ,,„,„.,.u  ,„  |,,.,„,H.  a,  t„nn,  ,lv.     Tl,,.  f.,,.,,,,,,   vuUU  a  .,,.,,11  r,,,,,..!,. 

...     1,.,,.,  I  l,,.„,  .„„■«,, v,.||„w  ,„  ...,|,„„,  ,,„,  p|.,,,,,„|v  ,„i.l.      I,  „  a  „,,l,v..  „f  CI,,,,.,  ,„„1 
j  ,„,„„„„„„  V   ,..,..„    ,|,..,v.     Tl„.   ,,„„„„,   „,,    ^ry.,„„,,    .„/,.,ns)   „    „,a,v..      , 

n.  K  «|,u|,  u..,r  ,nu,  I.  ,m,,,..1  |,v  ,1„.  ,u„„„tv      Th.  i,-  ,  hnt  „.,■  ,.  t,„  „Mk,„.  ,..||v   w|,„  1,  , 

hlK  hiv  ..t....,,,,..!,  ,..,„,  Mllv  ,„   .a,,,..!,,  a„.l   ,l„.    r„,„..l   S,.,„  ,  ,„    A,...„,  a       H,  ■       ,'„        ,     P 

"...lad..  ,s  M,.l  ,„  1.,.  ,|..„v,.,'  ho„.  ••  M..,„,.,,,-  „„.    ,.„„„. „.„„,.  ,,„  „„„  '  ,        ' 


.nc  m,l.l,  iisc.l  ,„  |.;ii;;lalii|  and  til,    (  ., 
I"  l)L.  ki.|it  dwail. 


M'    I  iilliii;!,,.,,-    iia,ilr  Id,  (|iiii|,r.      Hi,.  |)|.ii,. 

Il'.'l'.ll    a.st,„k~    in,    |„MI    trV.,,  r>|.r,  lalK     ll .,,.,.  I, llrnilr,  1 


STONI.;    I-KIITS 

Tl..'  h.  M(/V...x,/,,„Wn,,)  ,.   a  „a.,v, I„.  ,■,.,„,,„„  ,,„,   .w,    M„„„ .  „a.u,al,..d  ,n 

..        .   a>.d   ,,.   „„K,„    ,1„.  „,„,„,,,„..  ,„,„„„  .„   ,.■„„,„.       ,,,,„^.^,,,,,   ^,^^^,^  ^^^ 

I  !...>,  ^^vu■  l,n>„,,-l,t  ln„„  svna  ,„t„  („>.,.,,.  a,„l  tl,..,,.,.  „„„  Itaiv  ai.,.„t  'ZVl  r..r. 

M.m\-  III  llir  ix'st  \al,i- 
li..>  III'  lilu,ll->  ,  l,ltl\at..l  111 
Mlltai,,  \\,.,|.  iiitt,iili„-,-,| 
l.iim  l'",.mri.  an. I  It  i.v  r.i:- 
tuii..s     ak'ii.         I'll..     Oil, .an- 

I'lllI,!.     Ill,-     il,>t.llll..,     I>    sl,|,- 

l)'»,.d  I.)  Ii.i\-,.  hnii  hi'.mf^lii 
uwr  wlifi,  til..  Iu,f^li>,l,  liild 
p.issi  N>j,),i(,f  tliat  l'",|.iirli<itv 
dtlii,,^  th..  ii-j^'ii  .il  ll.iiiy  v. 
I'l.'lM  s  ,ii'..  diicd  |)|i,iii. 
|)i.|)ai..il  in  |'"i-,i,ii-,..  („,|- 
iiiany,  and  dtli..,-  put.  ..t 
till'  iiiiilinirit.  Th..  ,i..|f,'li- 
biMirliiin.lof  Toms,  in  Im-.i,,,,., 
is  ri.|il)r,it,.d  I'll,  its  |i,nii..>. 
Til.,  piini.'s  v.hi.li  r.iiiir  I'lvim 
the  s.)utl,  ul  F,,i,i.i.  ,11,, 
pi.^pa,-...!  I'll  1,11  .1  \aii.t\ 
.all...!  ••  l'..|-.lri;;iin."  (li'imai; 
piiin.'s  ,„■..  pi-,,pai-.(|  liviiii  ,1,1 
iibliiiiK  |Hii|)||.  v.in.tv  .allrd 
'"  /\v..tsilir."' 

Til.-  I)  VMS.  IN,  ,1  small 
'>\al  |'aii|)|..  nliim.  is  \-.iy 
l,iiKi-ly  .■nlti\-,u..(l  ill  this 
.Diintry  t'.ir  niakin;,'  into 
picstTMs.  Th,.  danisoii  is 
highly  piodurtiv..  ,m(l  moiv 
h.i!t!\-  than  th,-  ,,iilni,ii\ 
])liini 

I'hinis  aru  widely  Kr.)\vn 
in      Hfitain,     ..sp...ially      in 


TRIXIDAI).      CT:st.\KI)    M'l'M 


Ill, I  tl 


\\,li 


.1  .lll'l 


t'l 


MVMiHI  \    i.ii 


\M1'      \|\\, 


'  I'li.uii  (ii>tn(t^   ikc  Kiiit  .iikI  tile-  \'  il I--,- .  1 I    . 

""  ™i'"'"™ ;» I1..IV „t  ,1,,.  i..„„,„„,„  ,„  ,i„  ,i,„.„ ,„ ,  „;„ ,  ,,■.', 

,V,:  '"■""  "";•; ■'■'' """  '■•'wi""i  I'v  «"..ir.  „.„,i,,„ „„ .,  ,11. ,„  1,^,4   I 


'liriit    ijiii,  .,1,  h.ivr  K.I,  li,(|  tiii^  r,,iintr\li.im 
"II-'.  Ilii;  .l/y,v/,..l/».s./(.uitli  >wrrl  k,Tii,.|s,  isf,'i,,\Mi 


'')    H    Mipjin,,..!    to   br   iiat.vc    to   Arinrni.i,   Imt    :>   iiou 

llltli  liui  I  'I 

';;:;;:-*:v;; <■•"""■'- ■i-r-i--  i-t. ,.  ni;.T;,i,::i'.;,;,:::.\o:':;;:'7::-,,:;;;;,;!''n^ 

-iiMV>^tullv,i;i,,UM,,iiul(iiiitr  iviviitlv  miKt  .a,     • 

<  .i|)<'  Colony.      TImtc  ar,"  inanv  \arictir>  :  , 

m    til.   ousrs  of    l-|,,H,.    H«y,.t.  uli,„.   ,1,,.   ln,„  ,.  .In.-l  ,„ul  fo,,„.  ,,„  ..rtMl,.  o|  ,o,„,n,T,v 

i^nul  ,,,„■„  ot.  an-  also  j.n.,,arr.l  in  i.orthrrn  imlia.  an,l  lin.l  tl,,,,  ua\  am,,,  HI,,.,  to\\Vst,in 

'    ..na.a,ua,v..t....m,..ll,vT,l,..,an,an.l.l, aliL,-      Tin- a,.,-,..,,t  w  .,„,,■'  .tl! 

M.Hvn  ,n  iM-aniv,  and  fron,  th,-,,.  u,.  .haw  tli,.  I,„lk  ,.|  .,„   ,u,Iplv 

1'     o  1.     I.n.„i  (luna  ,...arh.ston..>  xv.n.  prohablv  ,a,n,.l  l.v  tl„.  o|,l  t,,„i,.  ,„ul,.  to  Uokliaia 
about Sn.c'"'"  '  "'"  '"■'"''  "■'"  '""'"•'"'"■'  """  -^^''^  ^''■""  ■'■>'•  '^'""l-  -"..-wli,.,,. 

V  „71i '"' '?'  ''';'y''^fi'"|/""»^  "'  l"'"li  ^in„s/o„cs.  n.rs/n,us.  and  ,urU,rn,.     and  nurn,.,,.,,, 

N.  net  es  ot  ear,  fonn.     Lr,(;l.sb-«row  •  ,,iu.s  aiv  |„vl,.,„d  ,n  tin,  ,o„ntrv  to  tliose  of  anv 

i'u  hi,-      f  H        ^  ;'"'''''^  ^"■'''"  -vuhonses  and  wall>  ar,-  devoted  expre.slv  to  the 

uilt.m  ol  tins  delHion>  dessert  Inn         ,  nnports  ,.f  pea.lu.s  into  this  eonntrv.  Ilk.,  thos..  ot 
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;''"■"',"■"',    :'"■'"■    ■""'    '■"""■    '1'"'^     l""n     iM.iH.^        Al.u    ,..„.,    ,11.,    I  u,l,,lM,,t,. 

'  .in.nl,',  .iiid.  htt   rl\,  I I  ('.i|„    (  ..|.,,i\. 

•  illl.i.M  -.     il,r,Mn,iri,„„v.ui,.|„.,,,|  ,,iltu  ,i,.,|,|„.,M.-  h.a,   ,M.,||  |„..ImKiIiiv  ,.i,Kin.,t.,| 
Unu,  I  rinn,., .,,„„, u,\l'ru,u,.r.r.s,...      |  |,„.    1„  |„:„i,„  ,., /•     I  ,„,.,„,  u  In,  I,  th,-  !!„..„  ,.   r 
■''"'  ""■   '"'''^   "•"'   ""^    I"'  li>'lH,...|    ,-  U|,,   .1  .,1   iIk  I„.|i.-,    k,„.|-,  I,  a,    ■..„.■,  ,llv  I, P., 

';""""•  •""'  '"""■  l"ii.hl!o,i,  l,.,,v,...  ,.,,,1  lM„t,  n v.-H.-wi-h-i, |,„i,    I tl ^„ 

l.(,r.,.us.     |.,,„n    tlH,   l.,n,:  ., .,,■  ,1.  ,  iv  ■  .1  -m,  h  uvll  !. m,  v„,.t,   -„\|..v|)m!. 

Krnt„|,.   ,m,l    M,„..l|,,.    vnlh   ,,.1,   .|,,:k  ,,.1.   ,„    n..nU    l.l.k    |u,.v  Inui.      |1,„1,   ,,„,,.,    ,.' 
iMti\-  ..I   r.tn,,|„    ,,i„l  ,MiU  ,,|  Am,,,    ..„!    .,,■  .,,^    „„l.l\   ,  nhu  ,,.,■,!.      n„.  ,1,„,,\    „  ,„„.  ,,| 
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EXOTIC    FKIITS 

■■  •-  <^.^,^,,,^  o.,.,,,,  ,,.,  kn..wn  ,.  ,1,..  Sw.vt  „:  Clmu...  ()ra„„.  iCn.s  Anrantnany  . 
P   -Mblv   .L  n.it,v..,f  Ll.ma.  whm.  ,t  ,s  wi.l,.lv  .ulfvatr.l.     This  ,„a,„v  t„m,s  a  l.nv    v -n 

...at  pn,f„. , .,., „,,,,a,ds .,f ,„.„„..,,.,. ,„:.„,,  wH.^  i:;;.';;: ,.,  j, '  r^.  i!!: 

lH.a,U,  Ml  s„l,ts  „n  ,„„abl,..      .„  ,..v,„„v.l  .,.,„s  n.  ,1.,.  so,„l,-w.st  of  Kn^land  onn,;..    ^  " 
.KaM,.t    warm    wall,    pn.trctrd   „,  wnu,.,-.  but   tl„,v  an-  usnallv  ..own  n,  strurtrnvs  ,       ,  , 
...anK,.n..s         (  w,„k    to    tb.    ,n,l„.,.„.nt    r,.ult>.   H,..  ,.xp,,,s,.  i,n„h v,l.  ,„k1     1      :.^ 

m  lb:>  ,ouiitiy  ba>  b.rn  |.ra.-tually  aband,.!,..,!,  """ 


A    I'RflT    KAM  il    Al     I.(»    .\\(,Kr(lS.    (AllldNMA 

rndrr  favuurabl,.  rinutnstanro  thr  pn,du.t,v,.nr>s  „f  th.  oran^.  is  a.tonisbnw      In  tii. 

I        ..  a,.,  nanv  var,..,,,.  ,,,  th.  o.,,,.,-  ,.  tb.  nsult  of  i,s  wkI.  n.ltivatM,,, ;    son,,  an ■  o,  „     ; 
alur.    otiu;,.  o     i,nt    httl.  n,.nt.     An.un;,    the   mo,v   famibar  and  ..st.vm.d   arr   th.    I>l,„„i 
•'ran,,..  Sunt    M,rha,r.,  and  Suv.t-.knnu.d  Oran^...     Tb,.  i,lood  o,-.,.,.  |„s  a  ro     d        , 
"";,'■;      ;:'■  ;;-''''^''-'"-   '-tsid.,  .-m,   a   pul,.   nn.,nla,lv   mottl,..   wm,    nnn"  ' 

M     Mm  harl  .  0,-,m,..  i,a.  a  ralb.r  s„,:dl  Irnit.  pal.  Nvllow  and  sn^lLss.  wuh  a  v.,v  tbn,  nu.l 
.uu    V  .      n    ,  ,„,    ,      na.  su,..t->l<nnu.l  o.an,,.  ,s  ,b,.  Fo,.b,dd..n  Fnu,  (-  l-omnu'rAda      ' 

bUlb.>w.vt,.anK.lronUnd,abvllu.Arab,n,,b,.nnub.vntnrv.    From  Arabia  ,1  u  .s  run    I 
by  way  of  h,vpt  and  nor.b  Abna  to  >p,nn.  ,„obablv  bv  tb.    ^b,o,■s.       It   wa.      .       U 
at  ^.v.  1,.  abont   t   .■  ,.„d  ot   tb.  twelfth  ..nturv.     Tb..  fnm  of  th.  S.-vHIc  orang.  i    "     , 
da,k-..oionn.d.  w,tb    u,   nn..v..n.  rugg.d.   and   vcv   bitter   rittd.      Tb.   frtnt  ts   lar^.u'    ,   ., 
Un-  ,nak,ng  .narmaiade   and  tb.  nnd  for  ntakntg  .andt.d  oran,.  p..L     Tb.  rip.      n  Us    I 
made  ,nto  a  syrup,  and  ,s  one  of  th.  pnnnpal  ingr.di.nts  of  tb.  liqu.ur  Cn-a  oa 


\(r\ 


cniii  i| 


Itun 


I 


the 


ml. 


271 


272 


The  World's  Commercial  Products 


11k  Hkrgamot  Okanc.k  {('.  Aunnt/iitin,  \:u:  Iiiy!;amiti)  pri,dncv<,  smM  pvriform  I'niits  tli>- 
pulp  of  wluch  is  acid  and  l,itt.r  ;  tiie  rind  is  thin,  golden  y...llovv,  and  tilled  with  a  swivt  css.'mv. 
I'ormcrly,  swuctincats  called  hcr^niiiu/U-s  were  made  of  it  ;  now  it  is  onlv  ns.'d  for  the  expression 
ol  <iil  of  bergamot.  This  variety  is  chielly  cultivated  in  the  South  <if  France,  in  Sicily,  and 
near  Reggio  in  South  Calabria. 

The  Mand.mu.v  or  Mai.tksk  ()kan,,i:  {(iinis   nohUis)  is  a  native  of  Chnia,  but   is  now  ,1-. 
widely  cultivated  as  the  sweet  orange.     In  .Malta  and  the  .\zores  this  orange  is  very  siiccessfull\ 
^^  ^^  cultivated.       The     fruit     i- 

r      Km    Wl  WSkJh\  Kl  i'.  small,   llattened.  with  a  thill 

rind  which  separates  spoil 
taiieously  from  the  pulp,  so 
that  when  <piite  ripe  the 
latter  may  be  shaken  about 
inside.  The  pulp  is  exceed- 
ingly rich  and  sweet  ;  unfoi- 
turately  this  variety  dois  not 
keej)  so  well  as  the  ordinar\ 
orange.  The  Mandarin 
orange  is  largely  grown  in 
China,  and  certain  <listricts. 
notably  Swatow,  are  famed 
for  this  \ariety. 

Oranges  form  tlu  .digest 
item  in  the  fruit  imi)orts  of 
the  I'nited  Kingdom.  In 
1905  our  total  imports  weiv 
5,068.526  cwt.,  \alued  at 
£T,949,4WS. 

The  total  imjiorts  nf 
oranges  from  British  possi'^- 
sions  was  only  104,901  cwt. : 
of  these  no  fewer  th.iii 
103,257  cwt.  were  from  the 
West  Indies,  which  pnidme 
I'xcellent  fruit. 

The  <:iTKu.N  {('.  mcilu.i) 
has  been  found  wild  in  tin 
Khasia  Hills  and  other  part- 
of  northern  India.  It  is  1  ul- 
tivati'd  in  I  liina,  Cochin 
China,  iiid  in  all  the  warm, 
rile  lews  culti\ated   the  citron 


Tin;  M.wco  i-KriT 


moist  i)arts  of    India.     U  n 


V.n 


rope 


,      1)V  w.iv  ot  Persia 
at   tlie    time    tluy  weiv   und..r  .ubjecliou  to  the  Romans,  and  used  the  fruit" then",  a.  now, 
in    he  l-east  of  Tabernacle.,.      At   the  present  ,la>-  the  .-itron  is  rultiv.ated  in  Sicily,  Corsica, 
Italy,  Spain,  Portugal.  West  Indies,  and  Hra/il. 

The  inner  rind  of  the  citron  is  thick  and  Meshy,  and  a  pleasant  preserve  i>  pre],ared  from  it . 
(.  andied  citron  rind  is  well  known. 

The  Li  -.io.N  {Citrus  Hiuiua,  sai.  Limoniim)  is  pos.siblva  native  of  India  or  China,  but  it- 
onginal  liabi,  t  is  .mcertain.  It  is  cultivated  in  the  above  .-ountries,  and  found  its  way  t., 
luuope   from  India  about  a  century  after  the  orange. 

There  is  a  considerable  import  of  lemons  into  the  United  Kingdom.     In  lfK)5  our  tot.il 


Fruits 

imports   were  837,028  cwt., 

valued    at     /419,049.        Of 

these,     834,884    cwt.    were 

from       foreif^n        countries, 

cliiefly  from   Italy.     Of   the 

total   imports   from    firitisli 

possessions  (2,184  cwt.)  West 

Indies  contributed  2,088  cwt. 
Tile  Lime  (C.  maiica,  var. 

acida)  is  native  to  the  warm 

vaikjs  of   tile  outiT  Hima- 
laya ;     it    is    cultivated     in 

India,  Hurma,  West  Indies, 

etc.  In  tlu;  West  Indies  the 
cultivation  of  the  limi>  is  now 
conducted  on  a  large  scale  for 
tile  sake  of  tile  juice,  which  is 
imported  into  this  and  other 
countries  in  large  (piantitics. 
Green  limes  are  also  in  con- 
siderable demand,  especially 
in  the  United  States  of 
America.  The  ordinary 
lime  is  a  very  spiny  tree, 
but  a  variety  originated  at 
Dominica  in  the  West  Indies 
is  absolutely  spineless.  A 
seedless  lime  has  been 
discovered  in  Trinidad. 

The  SwKKT  Li.ME  (C. 
medica,  var.  Limctta)  is  a 
native  of  Southern  India, 
where  it  is  also  cultivated. 
Sweet  limes  are  eaten  fresh 
or  preserved.     The  juice  is  not  so  mucli  xaliied  as  that  of  the  Sour  Lime 

^Jt-^'^'r^?  f  •  ^'""'T'^       "^l'^-*-'  "f  the  Mai  ly  .\,vi,i,H.ia,„,  the'  Friendlv  Islands, 
and   i-,,,.     The  fruit  is  very  large,  ^wiglinig  sometimes  fmiii  t  '^  to  twenty  pounds'  roundish 
or  oblong,  with  a  smooth,  pale-yellow  si<in,  and  white  or  redd,>h  sub-a.'id  puh, 
The  '  Grape  Fruit  "  of  the  West  Indies  is  also  a  superior  varietv  of  tliis  same  species 
H.^X.AN-AS.     Tlie  banana  has  during  the  last  few  years  advanced  rapidlv  in  p,.p„iariLv  m 
Great  Britain.     The  old-establisiied  l<ind  is  tiie  China  or  Canarv  Hanan.i,  the  fiuit  of  ^iZ 
tavcudishn,  originally  di.scovered  in  China,  but  now  cnltivated'in  many  parts  of  the  world 
ihe  more  recent  introduction,  the  large  banana,  is  usually  l<nown  as  the' Jamaica  banana  tlu^ 
supplies  coming  from  there,  from  Costa  Rica,  and  lUMghbouring  places.     This  is  the  fru.'t  of 
another  species,  M.  sapicntiim,  var.  paradisiaca,  also  probably  an  Asiatic  plant 

The  cultivated  banana  is  seedless  (indicative  of  tlie  ages'darinj:  wliicli  it  has  ben  <'n.wp) 
and  propagation  is  ettected  by  cuttings.  The  plant^  form  bel.nv  ground  a  huge  roo"tstock' 
which  gives  off  su-kers  or  shoots.  One  of  these  cut  off  with  a  piece  of  tlie  rootstock  and  set 
in  the  ground  grows  very  rapidly,  forming  a  plant  of  tlie  habit  sliown  in  tlie  illustration  with 
large,  broad,  deep-green  leaves,  at  first  entire  but  wliicli  soon  split  into  innumerable  strins 
when  exposed  to  wind.  ^ 


'aril  Cu.^ir,,.;,,     .         ,,,,.,,, 
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The  China  or  Canary  Banana  i)lant  is  usually  alx.ut  four  or  six  f.rt  in  huiglit.  Largt;  quan- 
tities of  this  variety  arc  cultivateil  in  Mad.  iia  and  the  Canary  Islands,  and  most  of  the  mark,  t 
supplies  are  derived  from  these  sourres.  The  fruits  have  to  be  cut  before  they  are  ripe,  and 
the  best  time  is  when  the>-  have  lost  their  early  ani^'ularity  and  have  become  round  and  full, 
but  are  still  (piite  green.  They  are  carefully  wr.ipped  in  cotton  wool,  paper,  dry  banana  leav.  -. 
and  packed  in  open  .sided  cr.ites.  They  can  be  carried  on  the  dec  ks  of  steanuTs  or  in  a  .....l 
room  to  the  receiving  p.irt  :  ripening  contimies  during  the  v.)yage  -o  long  as  the  fruit  is  not 
e.\po-\d  to  either  to.i  high  nr  t.io  low  a  tem|)eratiire. 

The  Jamaica  b.maiia  is  a  much  larger  i)lant,  often  twelve  feet  or  so  in  height.  The  fruit  i, 
larger  also,  and  lia\ing  a  thicker  skin  it  cm  be  shipjnd  wilh.)ut  the  expense  of  the  costly  jjackiui; 
m  crates  being  necessary.  Sliiiis  with  specially  litted  rooms  are  jncivided  on  the  Direct  \\,  .^ 
India  Service,  and  in  these  the  hunciies  are  placed  |,,.i>e.  Banana-,  .ire  now  the  chief  exji'irt 
of  Jamaica,  the  anim.d  trade  being  over  n.(HH).(XM».  chielly  with  the  United  Statt'S. 

Recently  an  effort  w.is  made  ;.>  export  bananas  from  liarbad.is  to  Miigland.  I'lie  Can;ii\ 
method  of  packing  wa>  adopted,  and  the  fruits  arrived  in  Hiigland  m  good  conditi.m  and 
reahsed  high  jirices.  Improved  shiiiiiing  facilities  are  the  priiuijial  recpiisite  to  enMir,'  a 
successful  trade. 

A  dull,  purple-coloured  b.in.uia  is  >.imetimes  to  be  seen  in  the  fruiterer'>.  This  is  th. 
Claret  Banana,  ft  is  not  to  every  taste  of  such  g.iod  flavour  as  the  iiivceding,  but  is  in 
certain  demand  owing  to  its  colom-,  which  makes  it  an  iuter.'sting  addition  t.)  table  dessert. 


Bv  /.<r»j/ssk.«  nt  till-  Cunu^Uiltl  GoiirnmiHt 

YOUNG  APPLE    TREE 


.1    C.\X.\11I.\N'   GOVERXMEXT   FARM 
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The  (,i;.\PK  ([7//s  ;■;■;;('- 
fffii)  is  the  most  c->ticmc(l 
of  all  dessert  fruits.  In  tlii> 
country  u  Rreat  niimy  wirie- 
ties  of  K'api!  are  iiiltivated, 
practically  all  under  ^lass, 
and  English  hot-house  grapes 
are  considiM-ed  the  iine>t 
grapes  in  the  world.  ICIse- 
wliere  in  this  work  the  vine 
IS  treated  at  length,  and  it  is 
sut'ticient  in  this  |)lace  to  note 
its  value  as  a  fruit. 

Considerable  ipiantitit's 
of  grapes  are  ini|iorted  into 
this  country.  In  li-X)5  wi- 
importitl  7(J(),()5()  cut.  of 
grapes,  \-ahied  at  t7til,(\i2. 
Of  these,  664,;m  rut.  Wert 
from  foreign  countries,  ehielly 
Si)ain,which  >ent  543.807  cut . 
From  I>riti.:li  j)osse^.s;on^ 
came  35,{S(i7  cw;..  Channel 
Isles  33,86,3  cwt..  Ca])e 
Colony   1,645  cwt. 

K.xisiNs     are    the    dried 

fruits  of  a  peculiar  variety  of 

r.    vinijcra,    cultivatt'd     in 

Greece.       Sultanas    are    the 

dried    fruits    of    a    seedless 

variety  of  this  same  species, 

also    largely    cultivated     in 

Greece.     The  I-ilack  Corinth 

or  Z  mte  grape,  a  variety  of  V.  riuii,.,,,  supposed  to  have  origmate.l  near  Cor.nth  and  very 

S;:      ;r  ^f  ■"  ^'r  '?f  -V-'-'l-lago,  tunnshes  the  dned  currants  of  comnu; "  ' 

UATh.  aie  the  fruits  of  the  date  palm  {I>/ia„ix  dadvUhn,).     This  palm  is  a  natix-e  of  the 

^  hot  r.g,ons  of  Northern  Afnca  :    it  .  also  cultivated  thLre  n,  unn!; "e  ^     ^^  f .  ^^ 

m    e  sp,nngly  n,    \  e^em  .X^.a  and  Southern  Europe.     In  the  drv  parts  o,  xl.thern  .fa 

It  is  tl  e  pnncpal  food  of  a  large  proportion  of  ,'  ,-  u,hab,tant>,  .uul  hkeu,..  of  the  various 

doniesfc  anm,als-dogs,  horses,  and  ,amel-,  being  ahke  partial  to  ,t 

n^^  Viv.  (I-,cns(anca)  is  a  decidu.ius  tre.-.  groumg  tifteeu  to  tuvnlv-live  feet  high  in 
faUHuable  chmates  :  nafve  probublv  of  .\„a  Mn.or,  but  now  verv  uidelv  cultivated.  The 
tig  IS  hardy  m  the  more  favoured  parts  of  the  CnUed  Kingd.m,.  and  when  grown  against 
sunny  walls  or  under  glass  fruits  r,>ad,lv.  F,g>  grown  u,  ,h.  eo„u,rv  are  .'ue.s,  a.^d  an. 
usually  eaten  m  a  green  state. 

^  Figs  when  fresh  are  pear  or  urn-shaped.  Drying  ,s  elle,  i,.!  „,  a  warm  chmate  h\-  c-xpoMire 
=^v  die  Mm  .s  lays.  In  ar>  uig  some  ot  liie  graiie  sugar  exude>  and  forms  a  white  pouder.  'These 
dried  hgs  are  packed  in  boxes  under  pressure,  and  constitute  the  ligs  of  conuner.v  The  ti.s 
imported  mto  this  country  mostly  come  from  the  Mediterranean  region,  notablv  Turke\-  and 
Minor.  ■  ■' 

'le  Pineapple  .  i  uinas    sativiis)  is    uniwisally  acknowledged    to  be  one  of    the  most 


TKIMDAI) 
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delicious  fruits  in  fxistonce.  A  n.div,-  ,.|  U,,./,!.  it  i.  now  .■ult.vMtrd  ,n  tl...  tro,M,s  ..f  l,„tli  „1, 
and  new  worlds.  Its  cultivatirm  i^  ^iIm,  >,„  ,-,.s>Iu1Iv  rarricd  ,m  in  !i<.t-l,ous.s  m  tins  n.uniu 
and.  stniiif,'.'  as  it  may  sivm,  Kiif,'lisli-gn.\vn  pinrappl.s  suri.ass  in  sue  and  flavour  tli„- 
Ki-own  in  tlu-  tropirs.  Larf,-,.  (|uantitus  ..f  pinrapplrs  arc  imported  into  tiiis  nmntrv  tiu.il' 
troni  tiic  Halianias  and  othci   \Vi'>t  Indian  islanrls. 

M.\\i,u(Mcin!^i/crii  /;;(//iii),  aniedium-sizcd  trcfwitli  lar^ 
and  now  i  ultivatcd  tlirouKliont  the  tropics  of  tiic  world 
dillcrinf,'  in  si^c,  sii.ip,',  and  tlavour.     The  better  kinds  ai 
fruits  ;    tiie  inferior  ones  are  practically  incdihir.     Tl 
in  couMrves  and  tarts,  and  in   the  makin-  of  chutney. 

Oi.ivi.s.     Pi(  kling  olives  are  the  unriji.    Iruits  of  ofai  airopact.  de| 
then-  hitt.rness  by  so.ikint;  iu  water  to  which  lime  and  wood  ashi's  are 


:ee),'},'-li,ip,.d  fruit,  a  native  of  India 
There  are  iii.uiy  xarii'ties  of  .M.uif;, 
e  estei'uied  .nuong  the  linest  of  tropn.i 
unripe  fiuits  are  much  used  in  Imji, 


By  f'crttiis^ 


JAMAICA. 


■'I,   fa'n:iti<i 

BANANA   HIGGLERS 


)rive(l  of  a  jiortioii  n 
sometimes  added,  .mi 
then  bottled  in  sail 
and  water  llaxoim  i 
with  aroma  tii~ 
The  f)live  is  a  sin. ill- 
growing    e\-eif;ie<r 
tree,   nati\-e,   in  .ill 
probability,  of  jiarti 
of  Southern  liurope 
and  Asia  .Minor  and 
cultivated      lari;ely 
on  the  shores  of  the 
Mediterranean;  also 
in   California,  .\u^- 
trali.i,     and     other 
parts  of   the  world. 
It    is  chietly  grown 
for  its  e.xceileiit  oil. 
The    tree    is   wry 
.slow    growing    .md 
lives  to  a  great  atje. 
The  1'()M]:i,i;an- 
ATI-:  (Pmiica  Crana- 
turn),      native       of 
Upper    India,    .uid 
possibly     Xortherii 
Africa  and  Western 
Asia,    is   usuallv   a 
large  bush  or  sin.ill 
tree,        fifteen      to 
twenty-fne         feet 
high,    with    scaiL't 
flowers    and    large 
globular      fiiiiis. 
Pomegianates     are 
greatly    valued    in 
warm  countries  on 
account  of  their  de- 
licious  cooling  and 
refreshing  pulp. 


Fruiti 


-  ''I'J.;- ;,  / 

CALIFORNIA. 


Till-;  sriADiicM  K  i.KAPi;  iKiir 


tropical  coui^i  "     T^f^^  ;  '^  ':;    '''"'       t  "1  ""  ''■'■^*  ""'  '-^'^'  ''•''"•■  -"'  """■^ 
pleLant  acid  tS^e      Th.         ll'V       '"f  '  r'*"'  ""'"'  -  y"'-.!,  pulp,  v,  v  j„„v,  with 

appreciated  than  othJ!:''  liii^'ij^liinr::  p.  ^:;:;;,;;  ";s;';*"^  '-'^-  —  •"■-  -'- 

i;-r;c!:ani^:::;i^^^^^^^^^  -;;:'n  -^  ^""  ^i'- 

troiMof  ^^;;;;^j;^''"''-^V'm')  -  -fuv  of  south  An.,.nca,hut„nou  ,-..,nn,,o,„,„,„the 

s...f  toTi;:t^^v;l-;;:;r;;;;tt^ -^;!;;::^^      -  -'■  •'-  ---^  '^ 

raw  and  make  very  Rood  jdlv  or  pre.env  "  '"'•     ^''^■^'  '''''   '-'■''''' 

wi,™  f^i:!^  h;^:  !  :rt;".  t. -IT  V"" '"  ;""•"■  ^^'■';  ■" ' "'"-  '"■"^'  ^'-^  ^'^"^'>-^'- 

\I  MON-DS  TI,P  AIn  1 7'  ":  '  '  "  .  '■  ■''''  '''"'  '  """"^^  '"'^  exported  Ironi  Hongkong. 
and  Inst-  ■  '•;^''"""'  ^'■'-''-'  '^^'"''""^  - ! m^i././/^.)  grows  to  the  h.ight  of  about  tw.nu-  f.,.t 
and  1ms  leaxes  similar  to  tiie  peach,  but  Ir.rger  flowers.     A  native  of  I>er.sia.  A.,a  Minor  Syria 

k.mio?t    '^-'"  ^V''*-^^''"™''""  ^"-^*''""'  "°t.bly  Spain,  Italy,  .nd  Morocco,  for  the 
Kirntib  01  .ts  seeds,  which  constitute  tiie  almonds  of  commerce. 
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»^^9*?r-'--°*»r?r^-^*       ■  ■•  >UM  1   (Ill-.MMIS    , lie  til.'  fruits  of   Cis- 

jf  A.-^  '"•'■■''  s,ili.\i,  ,1  lai(,'c  trcf  iloM'ly  allied  to  th- 

•    '      jk_  ^     i^^^\MM'^      ^-         "■il''.  •!  II. itivi' of  Asia  Minoi' ,111(1  otlici- |),Li!, 

ol  A-ia,  and  now  \!T\-  widrK  ciiltiv.it.  .|. 
Ilir  nuts  ail'  iiif,'lil\'  iiutntioMs,  We  uliiiai 
'III'  I'ulk  ol  our  >u|)|)lics  from  S|>.iin,  :.ir 
alllioui;ii  the  Suci't  Clicstriut  ri|)ftis  it>  tiiiif 
in  tills  (oiintiv  tlicv  an'  siuall  and  of  liiii,. 
\aliii'. 

(ill  <i-\ri>,  till'  fii.itsof  till'  \Vfll-kii..\Mi 
coio-nut  palm  {(',H,>:,  niiiijcru)  now  uid,!'- 
spnad  in  the  maiitimr  iciiioii,  of  tlir  trnpi,  .. 
I^Ucwlirrc  ill  this  work  the  coc  o-mit  1^(1,  ,i|i 
witli  at  length.  In  parts  of  the  M.iLiv 
Aiiliipi-la;;o  <iiro-iuits  arc  the  slaplr  food  nf 
till'  inliahitaiits. 

llAzii.  Ni  IS  (r,-nV/(s.  I  ;•<•//,(;;,/)  arc  ahiiii- 
dant  in  the  hedgerows  and  coppices  in  pari> 
of  this  country  and  on  the  continent.    Tin  \ 
are  al-o  (iiltivated,  and  the  lilbert  and  Mih- 
v.\\'.\\\  nut     are    varieties     which    have    oi  igiii.it. -I 

under  (  ulti\-atioii. 
liKA/Il-   Nri-ar<'  the-  products  of  licrthnllclui  cMcha.  a  \-ery  large  tree,  native  to  the  forest? 
of  South  Amcri.a.     The  nuts  arc  prim  ip.illy  cxportid  from  the  port  of  I'.ira  in  Brazil. 

WAi-Misiif  commerce  ,iie  the  fruits  of  /((;'/in).s-  rc^id  denuded  of  their  jiulp.  The  tree  is  a 
native  of  Feisia.  tcm|)cr.Lti'  llim.ilay.i.  and  China,  and  has  been  cultivated  in  tcni|)erate  [uiropc 
from  gn-at  auticpiity.      /ii^liiiis  cincrca  yields  the  liutter  \'nt  of  North  .\merica. 

The  lll(  KOKV  Nrrs  ((\irya  <(//(,(  and  ('.  »/-^<()  are  closelv  allied  to  the  walnut,  and  l.ugrK 
eaten  in  North  America.  The  \'v.\  Nir  (Carya  -lahra)  and  I'ecan  Nut  (C.  olivicjiinnh)'^  ax^' 
also  iiati\es  of  North  .\nieric.i. 

(iKoiMi  Nil-,,  till'  fruits  of  Arachis  hv[>i<»oCii.  are  largely  eaten  as  dessert  in  .Vrnenca, 
Cliina,  and  I'Isewhcre. 

C.\sin:\v  Nris  an-  the  fruits  of  AiLuciniiiiiit  ncciJn'Jalc,  ii.itivc  to  tropical  .\mcrica  and  the 
West  Indies.  The  actii.il  nut  is  the  small  Imdy  Ijorue  at  the  apex  of  the  swollen  coloured  tiiiit 
stalk  (see  illustration  on  p.  I27,i).  Tliev  are  vi'iy  di-l:cious  when  roasted,  hut  as  y,  t  aic  hut 
httle  known  ill  this  i  (miiti\-. 


RUBBER 

Knuii:K.  india-rul)  jcr.  or  caoutdioiic.  is  oht,iined  from  the  milkv  juice  or  latex  of  \,ui'ius 
pLmts.  mainlv  found  in  ti.ipicil  countries.  Tliere  are  in  the  L'nited  Kingdom  many  lat.\ 
yielding  jilants.  su,  h  ;ts  the  common  waysiile  milkweeds  or  spurges,  poppies,  periwinkles,  ci. .. 
but  they  are  not  commercial  sources  of  rubber.  The  .actual  rubber  is  a  mixture  of  cli.'inn.il 
bodies  known  as  liydrocubons.  resins,  water,  and  v.irious  other  substances,  varying  with  the 
kind  of  rubber,  i.e.,  wlcli  pl.uit  it  is  obtained  from,  the  method  of  preparation,  purity.  ,iiid 
so  on. 

Commercial  rubbers  are  distinguished  bv  n.unes  denoting  ofti'U  the  country  of  origni, 
such  as  Para  rubber,  Ce.ira  rubber,  Lagos  silk  rubber,  etc.  We  will  now  proceed  to  give  a 
brief  account  (.f  the  plants,  and  the  method  oi  cultivation  and  preparation  of  each  of  the  chief 
kinds  of  rubber  : — 
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mf- 


v^;' 


h..0^ 


^Ki. 


:l  >  N 


""   ■>  1/.-.,,.  i;,..;.„, 


tm 


i\\i.\t\    vi:ai(s  lu.i) 


wli 


I'AK'A 

kl'I!Iw:r 

In  tio|ii,,tl  >MU|ii 

^       AlIliTli.l,    111    tllr   h.i^lli 

il   the  Alll,i/M||  ,111(1  (j|    the 

Oliiioiii,     ,„-,ll|-    ,1     iiiillllirl-    ol 

iKvsut  tlicf,',.mis  //  ■;•<■.;,  hcluiiKinu 
"  the  >piiif;i.  Orilci  {/::ip/iothi„u:ut. 
li     Vicid    iiiI)1j,.|.      -ri,,.    1,,,^,    1,11,, .,,11 


IS   /li;\ii     lir,isi!nilsis.    \\\u,\ 


"liicli     is    umi.lIK 


as  ti;::^'-;^';^" "i;;  ;;::;';;'5 '■'  ^^^  '-t,  dan.,,  forests  of  tl,o  Ama..„  vall..y.  i„  .Hat  aiv  kn.ui, 
:  ;i;   „".'":,,    i^,-'?:^^^  "V''1  r""  '^  '^-tr--l'"-'ly  uiiifonn.  L  annual  n,.,, 

itJ;:;r:;;iroftJ^s^tf:;r;;;i;sS"o^^^ 


I 


Rubber  ,_,,^l 

'■"  l.Itl,-  .|.1,.V.,  .uul.lh    >nr,..,.,l,,l  l,v,llV  IMUI,,    „  u    ,,,„t. .    ,:,  ,        , 

l.u«.   Iv,„t,-I,  ,„l.  nui.  ,u,.l   u„l.   ,1 , ,,  ,„,,,,,       ■'"^'"'—•''^  ■''■""" '^— I 

■" .1, "1  Mu,.  ,,1  „„, „,  ,i,„  ,.,„„K, .  ,.,„'. ,;,;.!,,;  I ,;!" ■  n""""";^ '"" " -"- 

MM>11   I..V    I'm  II    \|t,,llt\,    sn    II,,, I     ,,„,,, , I    ,„,,    ,,,!„  „.    I,,       ,    ''l  ,'■"'•■'"■  ^' IV  ..lU    .,,1,1 

M,.v...s,iiiiv,.,,  i,„„,i.,.. ..:,:■''"  "'"' '"  ""'-'""•  ' ' 

I  "'''"'    l""l'l-  lil'ill. 
'  "I  II'  lli>S    iM    Wll  h    Ki  l;l;i  u 
III        Hl.l/ll,       tilr        II,  r         ,,|, 

t.ipjMd  iliirmi,'  til.  <liv  >,  ,i-.iii 
whjcli  \.iii,->  ill  ililirirni  ill. It),  s 

ill'-     llllllx  I       ,  ol|r<  Io|,     ,,|      •,,,,11 

i^iticrus  MMii  h  till'  liiioi,  ini 
>iuit,il)l.'  ticcs  whiih  >li,iiiM  iiiit 
!)<•  Ii>^  III. Ill  .iliuiit  t\\(p  I..  I  II, 
k'ii  til.      .\ii  nil  iviiiii    IS   in,i,|,.  I,, 

till'  h.llk  with  .111  ,i\,  III  riilj.i,, 
.111(1  .1  It  li'|)I.ii  jr  f.istclird  iiiiiiii- 
(ll.lt,  ly   licllcllh.      Til,.   I.itrx    I,,.- 

i;iiis    to    run    at    ihut    .md     i, 

<Miif;lit.     .\  ninnlMT  of  ■  nt>  ,iic 

m.idf  in  ck  li  titv,  a  rii|.  f.ixtnii d 

iindcr  cull,  and  .illouvd   tn    n- 

m.iin  for  a   few  lioins.     M  the 

'11(1  of    this    tinif    thr    llou    o| 

latu\    ji.is    cciscd  ,111(1   till'    ion- 

tints    ol     all     thr     little      ciiik 

tr.insf(rr(.'d    to    a    l.ii-;,'cr   vr>scl. 

Till'    next    step    is     to    minrrt 
tlw   still  liciiiid    l.itcx    into   Milid 
rubber.     .\    hie   is   lif,'lited  and 
nuts  of  various  species  of  ji^'hiis 
])l;i(:ed  on  it.      These  prodme  .i 
dense    Miioke    eon  t.  tin  ill;,'    .lectir 
acid  and  ereosote,  whieli  i.tpidly 
io.if,'ulates  any  latex  exposed  to 
It.     .\  kind  of  i)addle  is  dipjied 
in    'he   latex    and    held    in    the 
siiKjke.     The  rubber  coagulates, 
forming    a    thin    layer    on    tin' 
paddle.    This  is  then  di|)ped  into 
tli(^    latex     and    again    smoked. 
Another   layer    is   deixisited   on 
tlic    tirst,    and    the     jjroeess     is 
continued    until     a    suflirientlv 
largo  inass  of   solid  rubber    has 
been    collected    on    the    paddle. 
It  is  then  renioNcd  and  is  i('.:id\- 
lor  sale  and  ex])oit. 

PL.\xr.vnoN  Ol-  Para   Ri  ishkk 
It  will  b(>  convenient  to  pre- 


sent under  this  he.idiiig  a  rt'sume        tapping  accordi 


.M.    Kl   Till 


E        Dll(i:cr   UHI.II.IIK  "    MLTlloI) 


liH'J 
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I.OA    LLASIU  A 


■  •i  tllr   -tcps    t.lkill    til    ist,ll)|ji.||     III. 

I'.ii.i  iiil>li.i  tn.'  a-,  ii  ciiltiv.iti.l 
pl.iiit  III  v.iiii.ii^  parts  of  thf  NMiilii, 
VMtli  «|i<M.il  lili'iiiKc  to  (.yliiii 
and  Miii.nIi  Malaya,  in  wlmh  tin- 
iiio^t  lliipurtaiit  tiMilts  liavf  U'tii 
atlalllKl.  Ill  ISjm  (  1  vluli  Iniivid 
liiitii  till'  Ui.\,il  M.iiaiiK  (laidiiiN 
K.u,   -Mihr  '.MXNI  -.I. limy,  ,,l    till, 

V.llllalilr   |.|,uil.        lllrMi  (I-  liail  1)11  !| 

1  dill  1  till  in  Hia/il  l)\  Mr.  ||.  A, 
Wiikliaiii.  Iiiiwaidrd  to  Krvv,  ami 
dr-palrlii(|  tllilln'  In  Civlon  III 
Waidiaii  ia>is.  A  Wardi an  ra-i  .  it 
iiiav  Im'  said,  i>  i>sin||,i||y  ,i  small 
piiilalilr  j;l.issiiMi|i  d  l)u\,  III  wliii  h 
plants  .111'  |ilan(l  willi  .i  siipplv  i>| 
Mill  .iiid  iiiiiistmv  sii  thit  liny  i.ui  h 
Mill  Imi^;  joiiiiiiys  without  injury. 
Iliis  is  of  |iailiiul,ii   iiii|iiiil.iiui'  to 

tllr    pl.lllt.       Till-  rust   of    till-  cxpiii- 

meiit  w.is  Iwiiiii'  |)v  till  liidi.iii 
(iovirilllH'liI,  but  Ci  \  loll  was  m  Imtid 
■  IS  liaviii),'  a  iiioii.-  siilt.ililc  rlim.ili . 
,iik1  llir  \oiiiif,' sti'd|iiif;s  Will' iiiiistiv 

|i|,llltrd  out    ill    .1    spi-i  i.il    f,',udi'll     .It 

lliiiir.ilj^od.i,  in  ihr   hot   and  moist 

Ir^Jloll   of    thr    IsI.ukI.        .\s     I'.uiv     as 

IH97-S  yoiiiiK  j)l. lilts,  r.iisid  fioni 
'  uttiiij,'s,  windistiihiiti-d  to  Madias, 
'■'I  '■  ■  Hunii  ,.  .,11(1  the  Strijts 
Sittlcnunts,  ,ind  after  tin-  tiist 
llowiTiiif;  ill  KSSI.  uhcii  siwllitigs 
hiTamr  av.iil.ihlr,  tlii'  work  of  dis- 
liihiitiou  was  (0111111111(1,  .ind  .\us- 
Irali.i,   Fiji,    the   \\\  st    Indirs,   Scy- 

chrllrs,  .111(1  the  Wist  coast  of  .\frii'.l 
aic  amoiif,'st  th.  widely  scpai.itij 
jilaccs  into  whii  li  I'.u.i  lubbci  plants 
the    most    s.itisf.utorv    niamier  of 


have  been  introduced.  The  use  of  Wauhan  ,ase.,  ..  ,„,  ,„„s,  s.u.si.i.  lo, v  n.amier  ol 
transport  o\cr  Ioiik  distances,  the  seeds  germinating  c„  route,  but  xerv  successful  results 
have  bc'cn  attained  with  carefully  dried  fresh  seeds  jkk  ked  in  tins  in  drv  powdered  (  h.u.  .i.il 
and  coco-nut  fibre  dust  or  sawdust. 

It  was  at  lust  thought  that  the  [.lant  would  oiilv  grow  on  moist,  pieferablv  peiiodicillv 
inundated  Kiound,  and  near  the  sea  level.  This,  however,  has  proved  not  to'  be  the  cas.' 
and  good  results  haw  been  attained  in  Ceylon  u])  to  an  elesation  of  2.<KK)  feet,  and  in  some 
cases  even  higher.  1  he  other  iwiuirements  are  practicallv  those  indi(ated  as  existing  in  the 
Amazon  valley-,  i,.-.  a  rainfall  of  about  100  in.  hes  y.,r  annum,  and  a  ine.m  .(uniial  leiiiperalurc 
of  about  80  F.  The  i.lant  grows  \ery  rapidly  from  seeds,  the  seedlings  being  raised  in 
nur.series.  fhe  distance  the  plants  are  set  apart  depends  on  various  causes,  but  if  ten  feet  bv 
hfteen  feet  IS  adopted  the  result  will  be  290  trees  to  the 'acre.     If  eigh'een  feet  bv  eighteen 


,.ii/.-Y„ 


MacLirtti,  "'/iv  I  an, 


FICrs    ELA^TI    A    AN')    IT-    AtKlAL    liOOlS 


^W^^'iLJl^yMi."- 1 
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■'■       f^'. 


■  r  /«' 


■^fe^v;*'^" 


-    '-  i»  T      ■ .  ti  , .    -'"r '.^ 


li  rt    1>    addjltrd    Ul'    i;,i 

i;i5   tivf^  I.,    the   arn. 
uiinra-  twciitx'  Irrt  h\- 

l\Mlll\-  tnt   l.illli  ,■-,    tllr 

iiiniihcr  t"  l(»9.  In 
Miillr  (  a-r^  it  i^  a(l\i~.r 
I'll'  '"  plant  ciiiniiar.i- 
t!\"rl\-  (  liisrly.  and  tap 
llic  trcis  iiiitil  tli,.\- 
liiiiinir  ciowilrd.  and 
tlirn  1)\-  1(111()\  iMf,'  the 
\Mir>t  f;i\e  the  (itlicis 
iiiom  f(ir  furtiiiT 
dr\(l(ij)mt  lit. 

Durinf,'  the  firsi.  ,.mr 
Nrais.  catch  cr>i>s  siicli 
a'i  j,'ioiiiul  nul^.  cas- 
sa\-.i,  liaiianas,  cotton, 
etc..  (.Ill  ]),.  ^Town. 
>omct!iiu-s  tiiu  niblxr 
lil.iiit>  arc  set  anioiifjst 
niatiiird  colTcc  (sco  j). 
lvS7)  (Ji-  tea,  with  tlic 
idea  <if  icnioxiiif,'  the 
coHcc  or  tci  aito,i,'rtlier 
later  on.  i.e.,  sr.iduallv 
traiisforiniiif,'  a  tea  or 
eottcc  estate  into  a 
riihiicr  estate, 

I'iippiii:;.  L'nder 
k'ood  coiuhticiiis  Fara 
rubber  trees  are  readv 
liir  lappiiif^  when  al)oiit 
livi  years  old.  The  old 
method  in  Ccvloii  wa> 
to  make  \'-shapcd  in- 
cisions in  tin'  tree,  after 
the  bark  iiad  been  care- 
fnlly  cleaned,  and  to 
catch    the   late.x    wiiich 


OLD   TKEES    WHICH    II.WE    HEKN    T.VPPED    BV    THE    sINOLE-INCISION 
METHOD 

c.-.-m,t>l„  II,  |,la,v,l„„,l«.„„M„„l.  ,„,„„,,  I,,,,,,. „„„,,„,.,.,,, I,,,    ,|'",'''",  '"    I""'    "' 

.r„»  .;„a, .™.  ,.,..„  ,:;>:-  ;;-:;;;;,:; ,; ';-  lrT^-:^ZiJ^- '■" 

from  ,,,,1,  \  .,1,  M„,| ,'   ,  ,'        I  ■"'"'"•  ""  ""l"'"''<l  ">'-«'<"l  »ai<lcvis..,l.   Tlio  laK, 

;;;':-;ti  '-  --  ^f '- '--  »-;;;,:;3;;;;;;;;:i- -s,:;':;5S^:r:s 


Rubber 


28.> 


Hcif  iti-oaK'ulatril, and, i>.ir,-iilt  , I.. ikr.,1  ■■l.i^iui    '.il  11,1,1,,.,     i    ,,,  i        ,i     , 

illi'  ll   ll,l\r 
li  l.iliiiiir. 


wiM,l,  was  tl.onmgh  V  cln...l  by  ,„ll,n,  .n„l  ,„!,.,■  „.,.,:.     ,>.,.  ,,!„.„  a,,,,,  „„  ^  'Mi 
c.Np.T,m,.m.  ,vsu!t,.M  MHMUtn,,  o„  tl.Mu.nk,  1 ,1..  n,,.  .,  1M.„,,,  ,,,..,,,,,  ,,,,,,,  J:  ^ 
eamc(lahi},'liicputalin,ii„,thrir|,inil\.    Tl.,\  ,  m  ,,'1  nn,A,  ,    ,1,,.,      ,  ,' , 

1V0.V  uv  ,vU.r  ,„  ,h„..  n  u,ll  1.,.  V.  ,,„  „,  ,„  .,„..  ,,,„  ,„„  ,,  „,,.,,„,„  ,  ,    ,    '     ^, 


di'iiiaiulalot,,!  |al),,nr,aiul  il  i>  loiiiid  ,ul\-.iiit,i; 


'-'"""  ' 11'  '  1  ill'-  i.clc-\-  HI  ,1-  l.u,  iii„,|.i„„,|L|,. 

It  cons..  ,.  „.  ■,  V,.,., ..,  ,  .,    ..V,.,  d  „..,  ,,„.,  ,„,.  ,,,„„  ,,  ,  ,„,  ,„^^,       ,^  _^,         >        ; 

4.->    ,dU.,     .,.  ,.  ,,n  ,-al  ,.,     Kl..      ||„.  l„,,n,  I,  ,  ,„.  ,,.„nt  u,,u,,nk  ,,nd  tl„.  I„u-.x  n  ,l„„   ,u, 

T'^'",    "'-!----     -t    ..,    .1,,.  l.,u,.,   ,.,,.1  ,.,    ,.„uh, „|,   ,.  ,L,vd.       ,         !       , 

luTrniK-bon.   hninri,,-,  aPMna.i..M,,h, ,„,,,,,■  >i,l.,,it|„.v, ,,„,,!,   ,, 
Still  more-  iicrnl  is 

the    si)iral     niodr     ol 

tai)ping.     A   snio  i>i 

cuts    runnint,'   >i)irally 

li,dl-w,i\-     iiiund     tin- 
tree   is  made    tVoni    a 

lici^'lit  of  six  fret  or  mi 

to     the     i)asc.         riii> 

method  a|ipe,u>  lo  be 

Very  su(-ees>l'iil.    It  has 

the  ,id\-antaj,'e  that  as 

the     Wounds     in     the 

bark      iieal,     the     old 

places   i-,ui    be  re.idil\- 

tapjH-d  a,L;ain.  and  in 

the     I'ara    rubber    the 

\-ield     tlcim     ii\-ei-     the 

same     area     increases 

lapitlly   at    successi\e 

tappinf,'s,  an    intt-iol- 

iMK      and      important 

phenomenon      sjiokeii 
o  f    g  c  n  e  I  all  y     a  s 

■'  wound-responsi'." 

The  yields  from 
some  of  the  spnal 
tappings  in  Ceylon 
have  been  very  liigh, 
as  nuicli  as  25  lb.  of 
rubber  from  a  single 
tree  in  a  \var,  without 
the  tree  showing  an\' 
ill  effects.  Such  a 
yield  is,  no  doubt,  ex- 
ceptional, but  for  trees 
between  five  and  ton 
yearsold,  grown  under  grolp  of  iikvk.x  hk.vsimknsis 
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good  cndition.s  ami  caivfully  ticat.d,  an  a\viai,'i.  virld  of  1  lb.  tn  [i  II,.  „[  drv  luhiHT  unv  hr 
expected. 

In  the  old  days  tappin.^:  was  acecm.ijlisiird  snn^■wi,at  ern.iriv  with  a  ehisel  and  a  mallet 
.Now  there  are  many  jiattein..  of  tapping  knives  and  ••  prickers  "'  on  tile  market,  designed  to 
carry  out  dillerent  styles  of  tapping  m  the  best  possible  manner,  and  with  the  least  iniurv  to  th, 
tree^  I  articulars  of  tlu^se  will  be  f<.nnd  in  the  work  on  ••  Hcvc.,  hnisilicsis  or  Para  Rnhhcr  " 
by  H.  Wright,  Controller  of  the  Experiment  Station,  Cevlon,  which  afford,  a  comprehensive 
summary  of  information  relating  to  the  rubber  industrv  in  that  colony.  Even  the  shavings 
obtaiiud  m  the  tapping  (operation  need  not  be  wasted,  but  their  rubber  contents  can  be 
extracted. 


■HiiiiPipni 


Rubber 
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Shed  Rubber.     Tliis   is  picpainl  in  Ihr  snnr  \v,,v    ,>  hiH-u,t    luMnr    hnt    ,„    ,    -.  i 

.p.ad.,fnrcula,,vo.ptacK.      Th..,.,.  ...,.,,,,.,,.  ,i,m,,,h, ^l:^:J:ZX^:tZ 

th„,  si...t>    ana  ..a.ntly  a  plan  h,.  b,-,.,  ,1,..,,1  „,  , n,.  , ,:„,  u^Z^  Zul 


with  satisfactoiv  rcsn.lt> 
'  'r<'f>c  Riibljcr  is 


.o,,,.;;^:.;^:t:;j^^r;::.;:n;::;;:::;;'r:t;.!;';:^  "-■-v^ 

'^, "'^r '"■' ;""",  '^ T'  "'■•"-''  '^  -^^'"-  ■■■'■- '  ..na'l:;::„;:n-;  ;n:;;r,: ;:  :;; 

riband.,  pcrforatrd  wtl,  .mail  hnl,>,  and  ,.„„l.lv  ,..,ni,l„„  ,,.,.,.  „,  ,,.xnu, 

H  ,.;.  AVA-,  H  als„  ,ua,„,iat.d  n,  Irnii..  „„  ,.  d  n„.  ,h„,  -h,  ,•,.  ul„:i,  .uv',  u,  up  bv  I  n^v 

sliuais  into  irrc;,'ular  nioiv  or  Irs-  u.mndik.    pi, ■.,■>.  ■- 

/.mv  Rubber  is  NV,y  >nn,l.u-  l„  ,  ...p,.  ,ubb..,.     Ail  ,1,.-..  l,,>t  ,h,v,.  f,„n,.  r.u,  b.  nu.ic  vcv 

cxix.d,t,onsly  by  tb,;    uc    „1  „,a,h,n..,v  and  bav,-  ,h..  ,„a,   advanta,,-  ,„  ,i,v„,.  una  I,  ,  ,S 

rapidly  tban  tlir  solid  sbrrt.  m    bix  nit>. 

I'lantalion   I'ara  rubb.T  ,,  n,  an  a,  ,uv  .xp.ann.n.al  .ta„  ,  and  p,„du,,r  and  bnvT    nv 

Co-oprratniK  to  Inul  .!,.  n,n,t  advanta^ou,  in,-, 1  ,„  p„  para.,.,n.      A  >t,.p  towards  this  ,'   d 

was  the  important  nibb,Tc\bibition  hcldni   (cvlMn  ni    UKIH. 

CEXTRAL   AMKRKAX,   CASTILL;  )A,  OR    PANAMA    Rll'-HKR 

antral  AiiKTi,  an  nibb,.,  „  o,u  ol  ib-  ,,.n,.,allv  ar, ,  p„.,l  nan,,  ~  l,.r  ti„.  p„„i,„  .•  ol  r„ ./,//, „ 
dastiea  :,  laiy.  tnr  ol  thr  N,,.':.  0,d,.,  (O/u,,,.,,,,.  n,,n,nn,  u,ld  ,n  M,  x,.  „,  (.uat.niala 
Costa  Ui.a,  Hond.ira>.  Ni,  aiaKua.  and  on  ih,-  ^^,■~t,  ,n  >,d,.  ot  ,h,  An.l,.  a,  far  .onth  as  I'mi 
andHohvia.  1  Ik;  plant  has  b.vn  kn„un  to  >,„,„,■  lon,,vr  than  anv  .,1  th,.  „th,.,  nibb.,-v„.ldin.' 
patUs,  ami  was  ln_>l  dcMnb,..l  by  Civanl..  at  a  n„,.tn,^  ol  th,-  Koval  Motain,  (.aid-n  .A 
Mexico  i„  July,  1,94,  and  copies  of  b,>  on,n,al  pnbh^h,.!  d,  .,  ,  ,|,„..n,  u,tb  a  l„n„^  of  the 
foliage  and  tlowvis  ol  the  plant,  an-  >lill  m  ,  xNt,,,c,.,  aitiion^h  n,,w  wiv  rare      The  nil>ber 


By  CiTtnisston  of   M.ssr^.  .M.ie!,iriii,  >h.>t    Imiu 

FICl'S    ELASTICA  ;    SHOWING    ROOTS    FHKDINf;   i)\    I^EAO    WOOD 
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passes  riinimciTially  uikIit  a  great  variL'ty 

cif  nanus,   mainly  donoting   tliu  <()untiy 

linni  wliicli    it   lias  btiii  obtained.     Tin 

tiff  is  also   known  under  different  loial 

names  ;   the  Spanish  name  is  Hule  or  11.' ; 

the  native  Aztecs  ( ailed   it   ()l(iiiaf|iiitl  : 

other  names  which   haw  been  a[)plied   to 

the  plant  are  Cauclio  and  Timu.   Althonpli 

we  have  referred  to  this  rubber  as  being 

obtained  from  one  species  of  plant,  there 

is  considerable  doubt  as  to  whether  this 

is  stric  tly  accurate,  and    Koschny,  who 

has  devoted  great  attention    to   the  tree 

in    t'osta  Rica,   distinguishes   and    gives 

sep.L.  ate  names  to  four  distinct  kinds  or 

varieties,    three    of    which    yield    rubber 

whilst  the  latex  of  the  other  forms  onl\-  a 

resinous,  brittk'  mass  of  no  \alue.     It  i> 

lonveniont  to  include  all  these  varieties 

under    the    general    name     of     Caslillou 

clasiica,  bearini^  in  mind  that  we  nuiy  be 

dealing  with  several  closely  related  plants, 

rather  than  with  only  one  species. 

The  Central  Aiiierican  rubber  tree  is 
found  in  the  forests  in  its  nati\e  country, 
but  it  does  not  follow  from  this  that  it 
should  be  grown  in  forests  or  under  the 
shadi'  of  other  trees,  when  efforts  are 
made  to  cultivate  it.  One  reason  for  its 
onh'  occurring  in  forests  appears  to  be 
that  its  seeds  are  very  thin-walled,  and 
are  rapidly  killed  if  'eft  e.xposed  on  open 
groimd  under  the  tierce  heat  of  the 
tropical  sun.  Wlien  artificially  sown, 
carc'd  for,  and  shaded  in  its  early  stages, 
the  plant  has  been  found  in  other  coun- 
tries  to  grow  more  tjuickly,  and  to  give 


better  results  in  the  open  tluui  in  the  sliatle.  Similar  instances  are  not  uncommon  in  the  plant 
world.  It  develops  into  a  \ery  large  tree,  sometimes  more  than  15()  feet  in  height,  with  a 
rather  smooth,  light  grey  bark,  and  easily  recognised  in  the  young  state  amongst  other  trees 
by  its  peculiar  branches  bearing  on  either  side  a  row  of  large  leaves,  generally  about  one  to 
one  and  a  half  feet  long  (see  Fig.  on  p.  282).  These  branches  fall  off'  later,  and  are 
succeeded  by  others  of  less  characteristic  form. 

The  plant  appears  to  thrive  best  in  deep,  loam.y  soil,  near  the  banks  of  streams,  and  ui 
v.Uleys,  but  it  does  not  like  swampy  or  boggy  land.  Like  most  of  the  rubber  trees,  it  cannot 
be  grown  with  success  in  places  where  the  temperature  falls  below  about  60"  F.  at  any  season 
of  the  year.  A  continuously  humid  climate  is  not  necessary,  and  so  far  as  observations  go  the 
yield  of  rubber  is  greater  from  trees  growing  in  re(,ions  where  wet  and  dry  seasons  alternate. 

In  the  past  the  rubber  was  principally  collected  from  wild  trees,  and  as  has  happened  in 
other  parts  of  the  world  with  other  kinds  of  rubber-y,jlding  plants,  this  led  to  the  destruction, 
and  in  places  almost  complete  extermination,  of  the  plant.     When  the  plants  are  wild  the 
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■uu  jail.  iixart9tim\^^ ; 


"•■^aL^HW  ••■■«-»a.'" 


Tis^srTTnr 


-jnt.-i.  ^ 


"r." ••:■•'  '1   ' 


CINIors    KiHn<    AND    TKt   NK    OI-    Till;    INPIA    KlllHi:!;    TKI  K 


Rubber 

cived  of  colic-tors  iii-Kcs  tlh'm  iutlil,,,|\-  i,,  ,,11   ,l,,u 
i.itlicr  than   to  tap  the  tico 


■JSH 


;'   ""-'■"  \>I..M  ,.li   Ih,    ,„|,|„,   ,„„„|,|r 


scirntyof  riil)l)rr  III  iurr-Mbl,.  1,  ■loll,  I,,.  1,  ,1  I       „          1            '"'    -ni'l'li'-.      /  lie  in.  n-.i-iii: 
"vll    as   otl„T    kuul-,   an,l   vrrv    Ln^',     ,.1  mt  uion        ,""^  '"'"^";';l-  > Itivat- r„./,//„„  ., 

■n-  plant.  ia,-.,.iy  ti,,,,,,,,,  „„.  Lti !'::';;::;;;;. ■':,;  ';i:^  ',:"'■■':''  ■"  '"'"■"  •^'— 

has  b.rn  .listnl.utrd   to  uuMv  iMi-t,  o)    thr    I'.miM-    I-,,.,  l-'l'ni.-  („,i.l,n,,    K„u 


straits     Srttl,.ni.-Mts,    thr    W,.,,     |,„|,,..    (),„.,,„|  ,i„l 

of     IriMidad.    it    n    cultivated    on    ,, 

toiiiiurrcial  •..ale   with   Mi((v-,tn!   n-     , 

Milts,  and    It    has  ^iwii  co,i,i(|rral.|i' 

pioniisr  ,if  h.iu.i,'  siiiti-d  to  otli.i  \\r,t 

Inmaii  islaiuU,      In  thi'  I'^iM   ln(li(.>  u 

IS  at   jiiTsriit  o\-crsliadouid   ami   jiiil 

into  a  secondary  position  ownii.'  to  tin- 

Ml,  (CSS  wliicji  iia>  alt(  ndrd   the  <  nlti- 

vation  of    i'ara    riibi.ei,  to  whicj,  tl,,. 

enel,!,'ic>   <if    the    nihher   planters    are 

now  almost  entirely  dewjt.d. 

It  lias  Ihcii  suKu'ested  that  r„,s/,//,,„ 
would  form  a  koo.I  tree  to  plant  wlu'iv 
shade  is  wanted  for  cai  ao.  1  oihe.  and 
othir  cro|)s.  in  the  pi,,,,'  of  ,,!|ier 
tucs  commonly  so  iised.  but  ulii,  h 
yield  no  Useful  cro|).  Tli,,  j,,,,  i,,,,,, 
done  to  some  extent  in  Ceiiir,,] 
America  and  ■iobai,'o.  In  „,ni,. 
instances  siKcessfnl  results  are  re- 
ported, in  others  the  co;iti;n\-,  and  it 
is  dilfi.-nlt  to  la\-  down  aiiv  hard  ami 
last  rnlr  as  to  whether  the  |iiactice  is 
to  be  c<immeiided  or  iloj. 

Like  other  rnbbi|--yieldini;  |ilants. 
a  ,1,'ood  many  years  have  to  el  ips,. 
belore  trees  are  ready  to  be  tapped, 
The  actual  age  varies  in  different 
'ountries,  and  in  the  same  localitv, 
with  trees  under  vaiyin,^'  conditions, 
hut  as  a  f^'i'iiera'  rule  it  is  sale  to  ,s.iy 
tliat  about  eif.;lit  to  ten  years  is  the 
avera,:,'e  .i,i;e  .it  which  tapi)iii«  .should 
he  commenced,  Vountier  trees  do 
not  yield  jjood  rubber,  but  a  stick\- 
"laterial  cont.iiniuf,'  a  lii,i,di  i)rojiortion 
"1  resm  ,tnd  of   v<tv  low  comnierci.d 

^■.lllle, 

rile  worst  method  of  colleitiim  the 
lubber  is  to  cut  down  the  whole  tiw. 
Ill, ike  deep  cuts  jn.  its  b-j'!.;  ;,.,,] 
tr.K  t  every  drop  of  Puex  or  milk 
"hicli  can  be  obt.iiiU'd.  This  is  too 
hc.pientlv  done   where   the   tr,  es  are 

;i'_ci'. 


'"''""'      111'  hidini,'     llidi,,,     (  e\l,,|,.    th,. 
"'■         '"      T"lMeo.     th,.     d,.p,.„den.  \ 


*!**«,-      --J «    '.JIB''       ' 
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Willi    ,111(1     Ih.lr    W    IKP    (link    (111     till-     (,'IVi(|   iif    (  illliM  t(il^.       The   n  >llll    1-,    (p|    I  iilll-r.   l.ipidh     ! 

(Atcnniiiatc  tliv  tico  (i\ci-  aiiv  ic^iioii,  aiiii,  altlidUKJi  lii^li  \iil(K  a;c  (ihlaiiud  li.i  a  wiiilr^  i 
Mipply  is  .sdoii  cxliaii^lcd.     It    is   the  old   >t(iiy   ol   UillnijL,'   tlic   ^^kk-v  wiinh    laid    the  yoliL 
cKi;^,  and  the  result  is  i(|iiall\-  (ii--a>ti(iiiN.     WiiciuAii  pio^ililc  tlii^  iccklo,  wa^ti-  is  incxiin,  . 
and  riKPic  lalK'iial  nictlidd-.  in-i>tfd  (Hi. 

In  Nuarauna  the  tnllowiiiK  mctlidd  i^  addntcd  a>  iK'siiibcd  l)v  Bilt  in  jii^  it.t.  v-tini,'  1,,,. 

dl  tra\(K  in  that  ((Hiiitix'.  '1  ic  (■ill,  ,1., 
Iia\ini,'  Idiiiid  a  ticc,  ((  nstiiKt  a  idiii. 
Iiaii,i;ni^;  ladih  r  Ikhii  tlic  ( limhini,'  plan 
((iinnidii  ill  till-  jiiiiLjlc.  and  uitli  the  aid  . 
tins  make,  witli  a  (  iilla-s  di  larjji'  kmi 
\'->liai>td  iiiiisidr>  in  the  baik,  the  imhih 
(if  each  \'  IxiiiK  (IdiMiwauls.  The  "  milk 
inii>  dut  (if  tile  (  uts  and  tri(  klcs  dnwii  ti 
trunk  td  tile  fddt.  while  it  is  (dllcit'd  1 
\i>-cl>,  A  watciA' di'(  (irtiiiii  iihtailii'd  iio; 
the  strnis  df  a  wild  cdiniihulu^  i>  addnl  i 
j  the  iiii)lHr  milk  and  the  inixtiiir  >tiriii 
when     the    luhhiT    cuapnlatis    and     fniii 

ma->(  ■>   wllirll     llnat    nil    tllr    sin  fair.      Tll.- 

aif  t.ikcn  dUt  and  kncadrd  into  tlat,  inun 
cakes,  which  are  .iftei  w.ird>  expurted.  || 
states  that  a  lar^e  tree,  live  feet  in  di.iniriri 
yields,  when  lirst  tapjicd,  tuentN'  t,'.tlldiis  , 
milk,  and  cicli  (.'alldii  ;4i\es  121  llis.  (if  iiihh,  1 
Sdinetimes  a  cdntmiKius  sjiiiMl  (  ut  1 
made  ii|)  the  trunk  dnun  which  the  jiiii 
i"un>.  Other  inndes  are  alsd  addptcd.  I>u 
the  fieiieral  result  is  the  s.une.  The  inetli'" 
of  c(iaj,'ulaiidn  also  \aries.  Tliu>  the  late 
ina\'  be  biiiled,  or  sjiread  (lut  in  thin  la\ri 
dii  iaifie  le.i\es  and  exposed  to  the  air.  'i 
.limn  ina\-  be  added,  the  latex  df  CdsliHi': 
iidt  Usually  cd,ii;ulating  readily  b\'  itself. 

ASSAM     RUBBER 

Few  plants  ,ire  nf  f;reater  interest  tudii 
first  \isitinf,'  the  ICastern  tropics  than  lii' 
.\ssain  rubber  tree,  familiar  to  e\ei\en' 
from  the  small  plants  so  commonly'  ,mii\M 
iiidiiors  in  (ireat  J-Sritain  and  known  ,1 
■■  Rubber  plants."  In  its  nati\-e  haunts  n 
place  of  a  pot  iilant  we  see  a  tree,  as  tall  as  a  lar|L;e  elm.  with  a  confused  and  intricati  iietwurl 
of  curious  buttress  roots  spreadinf^  d\er  the  fjioiind  in  all  dire(  tions.  ,ind  often  ajip.ueiiih 
several  tnuiks.  The  latter  jhm  uliarity  is  due  td  the  'act  that  this  tree,  like  manv  otlir 
memlxTs  of  the  fif^  tribe,  has  the  jxnver  of  ])uttiii{,'  down  from  the  l)ranches  slender  routs 
These,  arising  from  a  branch  perhajis  thirty  or  forty  feet  high,  'lescend  to  the  ground,  looking 
like  i)ieces  of  smooth  tuiiie  ;  on  reachmg  the  giouiid  they  penetrate  it,  tighten  up,  grow  \ri\ 
rapidly  in  thickness,  often  etpialling.  or  even  exceeding,  the  original  trunk.  As  several  of  thi  si 
aerial  roots  may  be  formed  and  take  root,  one  tree  may  luu'e  at  a  later  stage  in  its  gruwtl 
apparentl\' several  trunks.     Like  many  of  the  tropical  "  Figs,"  it  fivqnentlv  begins  iis  life  a-  ; 


/.',     \riKr,„,„    ,.;     1/,,.,,.    .\.'.i.!.i„,i.    >:.    ,    I.,,:, 

I'lcis  i;l.\sti(:a  with  v-sii.\i'r;i)  ccts 
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Ml  .lliii','  lii^h  ii|)  <iii  .iimliiii 
tiic,  llic   Mcds  li.niii;;    Ixrii 

tl(   |M>~|t((l      l)\-      .1       llllll       III      .1 

iiiilliiu  .)i  III  .1  f.iik.  rii,. 
N'Iiiiil;  |iI ml   |)iit-i  dnwn    its 

,lr|l,i|   Ii|.>t>,  >,'l,lllll,lll\-  lll\  il- 

'ijiiiik'  .iiiil  iiii.ilK'  killin«  111.- 

MlplHiltnif,'  tir.'.  The  1)1,1,111- 
h.ll      II. ,1111-     of      111,'      |.|.llll     Is 

/■/(  IIS  i/.isiuj.      1 1    I,  .1  \,  r\- 

ill'M'  Kl.ltMlll  lit  tlir  iiIlM,' 
ll^-.    but     its     fi  nils    ,i|c     Mil. ill 

.iinl     ,11c    mil     ^;ii(ii|    |i>    ,.ii, 

I  111'     l.ll>;r    Ir.l'.Ts    .is    srrM     HI 

|il. lilts  ;,'iiiuii  111  I-liif^!. 111(1  an 
•  llsii  I  li.u.H  In  islir  ijf  \iiMII;^ 
pi. mis  ;,'iouiiiL,'  Willi  :    M 

tills      ihr      ir.iMs     .iir     iiIlK 
tlitrr     111"     !  nil      nil  his      Inll;;. 
,  ,,  ,  l>nt     lit      till-      s.iiii,.     Ir.llluiv 

I  li.ir.uln    .iiiil  ciiiialh-  «liis-\-, 

Thr  .\ss.,ii,  i,i|,|„.|-  tiv,.  will  mii.v  111  in.uiv  tri.|.ii  .il  .m,!  s„l,-t,i,|,i,  .il  l.imis,  l,„t  m  .,ii.,i,i  ,ts 
full  .lryilii,„u,nl  It  ivi|ui,vs  ,i  l,„t  ,  Inii.iti-  uitli  .i  l,i^.|,  ,,uiil.ill,  .mil  thuvrs  l.rst  m  .l.,iu,i 
ti.ii.iiMl  f.iivsis.  1 1,..  |„,in,.  iif  ,li,.  .Vss.un  nil.hiT  tivr  ,s  ,„i  ,|„,  l,,,,,,  sln|„.s  ot  tl,i.  i,uv.a  ninmit.u.i 
■■■'"f "  "'  '""■'■'  ■  ''"''■'•  '"  "'n'-lni?,'.  N,.kiiu.  iiliiit.iu,  .\ss,uii.  .mil  |'.,,ii,u,  '  j,  ;,|s„  ,„vuis 
'"   •'•''■'•  ^""''"'l  "I   |>Mil>:il>ly  M.IIU'  iif  thr  otIiiT   isl.iiul,  ,,t    ,I„.    M,_    ,,.,,„     \,,.|,||„.l,,r,,        1,1 

lllr  .1,11  ill   1,1    IlHlI.,   ll,r   t|.lU|.rratlllV  in    thr  nil.lrst   s,Ms,„i   ,,f   Ihr   W,,,    Is   t,„,   Inw   to  .llluW  ii|    ih,. 

M.iivsslul  lult.v.itini,  „i   ,hi.   I'.ira  ,„■  Ci.iui.il  .\iii.,i,,n,   i,ih|,,,:  ,,,..,  ami  rNpii  iiiinits  wnh 
t  Usi.  ,il.,„N  havr  nut  mrt  with  si„  ,  vss.      I..U-I-  |>l.ii,t.,t,„„s  h.iv,..  h.nvivrr.  I.n  u  tuiiiinl  l.v 

Ihr  l.uli.iii  (.iiViTiiinriit  in  Ass.m,  u.th  Fini,  ,l,,s/n.,.  ,ni,l  fm.ii  I ,■  nt  thr  „il,l  pi  mis  m  th, 

ti.ivsts  nt  this  n-iim  iiiurh  111  thr  lul.hri   iihtaiiird  liiiui  Indu  is  wmi.      it  is  wmthv  ni  n,,t,. 
thai  Ihr    imiin.m  nanir  -  imli.i-i  iiljiirr  "  nmimnuiiratrs  tlir  liist  pnidurtiim  nf  luhl.rr  In 
tirr  in  ihr  rallS'  ViMIs  (11  the  llillrlrrll t ll  rrlllui\-. 

Th,'  ll.itivr  inrthnd  iif  r,,llr,lin«  thr  ll.l.hrl-  is  rxirrdnij^dv  .  Illdr  aiul,  liuilr.ivrr,  is  ilrstm,- 
l.vr.  I.arj;,'  vvoiuuls  air  madr  m  thr  Iniuks  l.v  ihnppni.;  ,,ut  ),'ic.,t  purr-  ,,t  thr  h.iik  .md 
wood  ami  thr  latr.v  ,s  ra,ii;ht  a>  it  r.M.drs.  Hy  this  nirtlmd  numv  tivrs  iiv  prnn.ninilK 
injuird,  but,  as  IS  oltru  thr  ca-e  iu  othrr  p.trts  of  ,h..  world  also  wlirii  dr.diu«  with  wild 
plants  earh  cdllrrtor  (inly  stnvrs  to  obl.mi  thr  givatrst  amnuiil  i.t  lubbrr  in  thr  r.isirst  w.iv 
and  takes  no  thoiif^ht  for  the  future,  si.  that  trrrs  arc  oftrii  killrd. 

A  mrthod  i.r.utisrd  in  thr  (iovcrnmrnt  plantations  is  to  inakr  ruts  with  a  \'-sli,n,rd  rhisrl 
or  sauge  hallway  round  thr  strut  or  branrh.  The  latrx  or  nidk  .it  Inst  Hows  frrrlv  and  tli  it 
which  drips  IS  collected  on  mils  made  of  bamboo  strips,  which  little  bovs  shift  about  on  tin- 
ground  from  point  to  j.oint  as  nrcess.iry.  This  latrx  nu-ulates,  and  within  fortv-ei:,dit  hours 
or  less  can  br  rnnovrd  from  the  mat  and  dried.  Much  of  the  l.itex  coagulates  on"  thr  tree  and 
remains  in  the  cuts  whence  it  has  to  Ik-  pulled  out  as  thick  elastic  strings.  Thrsr  h.ive  to  l.r 
gone  over  and  j.ieces  of  bark,  etc,  rmioved,  and  snbsequrntiv  dri-d.  Finallv  tliry  ,irr  f,jrcr<l 
by  the  agency  of  a  screw-press,  into  cuIk's  of  about  1  cut,  r.ich,  wr.ipprd  up,  and  are  thru 
r.  adv  to  h-r  rxj>-  :t-rd.     TIk-  mat  nibin  r  i.s  .simil.ulv  clr.mrd,  drir.l,  and  p  irl^rd  in  l.i,.x,-s 

Ihe  rrtunis  of  thr  yield  of  rubber  are  very  v.inablr.  rndrr  thr  mrlhod  of  rrckl.-ss  t.ipi.in-' 
401b.  per  trrr  was  fiv.pirntly  obt.mu-d,  whilst  virlds  of  ovrr  350  11..  of  nibl.rr  from  sin-'l- 
tn-es  are  reported  from  liiinna.     On  pl.uit.itions  thr  virkls  appr.ir  small.     In    Vss.uii  mi  t"i,- 


Rubber 

<i"\iiiimiiit  |il.iiit.it 

nl    Ml 


mi.'in  plantation  in  >uin,-  \,,,i,  ,t  |,  ,,  |„  ,  ,,  ,        ,,        ,. 

I"  •''"'Ht   ■-'II,,  :    nniiM.lu,,!   ti.,,    I,,  '    '"^  """  '^ '"'■  I'"   '"-.  "InUt  -.n,. 

''.'^   M.nn,,,„,l„.  |,„|..„,  !• u'i,  ..mum,;  '  V'!!' '',  ,i^' •*' '''       ^  "■""'^' 

''""  ""'*  '"1   'li'\    u.,ul,|    |,i,,| 

'•^'■">    HI.K    kllUii  K 

I  li":n  i  i_iitu,i;ui 
I"    I'M. ,1(1  ii  I.  n,  , 
nliuni.is  ,ii,'    \|,  |, 
'"'M  <  ".,,1,    i.,i,t;,.>,  aii.l   >niii|„  1,1    Nl-.  ,M.    Ill,    ( 


Inn,', 
mill,' 


I.an"s,i|l.  iiihl,,.,   i,,,|.,,,|,i,  ,1  |,,,;„  I,  iitmri  ,     • ,  ,,  , 

"""ri'.il   \lnia.      I.  uill..|i,n  |„.  |,„,„|,,|,  ,V,|','  ,:'  !""'' ~"  'I  ""    l-H,„lu,M,„:lv 

•'"-■all   Malavan,   uJuUt   t!.,    Innhinn.,.    ,,,.    v,,'      ,"   7  '"''"'"'""'•'""  ""'  '""    '^" '^^'''^ 

^";"'  I''""-      ""■  ""    n,  ,1,   lal„,,a.  .1,,. 

•..>-.i.  to  l„li..v..  that  ,1  1,  |„.„„l   al,;,  his;,",,  ,   ,""""'",''•  ","'   ""    ''■"^■'       II"..    i>  -„„■ 

'l'll''i'"'iillv,t  «a.  Il:,,ni4lit  l-l-   .ntn.K  i,,,,,,,,    l','      i'     »  ' I""'    "  """       '  '"I 

"— .-.h.-...u, tli.l,,,,, ,1,      ,U      ,       V^^^  UiiiiMiM.,. 

aUn.  an  nn,,„i,„n,  ,li.„.,.,v  niai.iMlK  „,i.  ,,„  .  .l      a'''"!''  '■"  ~''  '  ^•'■"'■''  ' '  'I"- 

'•""•"""•'  l"l"n;;>t,,tiM.ani,.natULil,.,, I,,  ^, I,     I         T  Vi'  ~" '-''1''"'  'I  '■'"^■ 
lo      o,n      ,„i,nnon      ^a,,|,n  '  ''^  th,    |.a,„|,,||,|„„..   ..,,,1,  |,i.,    li,,,,,.   i,  i,.|.„ 

I'criuinl.!.-.     Jt^  ll.iU(  i- aic 

"lull     ■■r    MJl.iu.    ami    ih, 

si'i',S    air   \,  i\    ,  haiai  liii>- 

"'■'■II  li  I'imIIIIl;  a  111  alllilul 

>lll<\       |)lnilli'       alMiiil      !«,, 

ilic  III--,    loiij,',    |,v    iiliaii^    ,i| 

"lii'li       tlii'\-       ,an        ||,,al 

llii'Mi^'h  the  an  hkr  tliiMh- 

'l'>uii.    and    max-   .,ll,ii    |„. 

t'Mind        tlawlliii.t;       alxiiit 

tliniiif,'li      '■  \\',.,t      (na^,!  " 

tiilr>t>. 

I  III'  trees  air  taiipril  liy 

Mi.iknii,'  inrwmns  m  ii,',. 
link,  till'  lien  in|,;-l)(inc  >\>- 
tt  111  drMlilicd  I, I,  p,  2S,S 
llrllijL,'     (lltrll      adiipl,(l.         A 

ii.itiw  iliinhs  the  ti-f,. 
'"■ikiiiK  'III'  vertical  .  iit  as 

1h'    ascends,    and    tli<>    side 

'I"-'  I'udiiiK    into   it   as  Ii,^ 

descends.       The  lat<'\  runs 

'lilt     and     is    caiif,'iit    in    a 

<':dal)asli,   eartheliwaie  ])iit. 

■ir  other   receptacle.       It   is 

Ki.ik'iilated  either  natiiially, 

liv  application  of  heat,  or 

hy  admi.Mure  with  other 
liitices  or  juices  of  xarioiis 
pl.nils.  The  eoagnlation  of 
pure  Funtumia  latex  is 
Very  .slow,  hut  heat  and 
'he  other  nieth,)ds  make 
'Iw    proeesb     much     more 
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li|"'l  ""■     lllllllrl     |>    ,i|    ^;.i.,il     i|ll.illl\-,     .lllcl    1,  » 

nil   I  Ik    111,11  k.   I    HI   ••  I  mill  1^  "  .111(1    111  .ill  nl     |.,llll>.  Hi, 

'  "ill  I  Ihili  .111(1  (  \|i(ilt,il|..li  ((t  Ilii,  lIlMh  1,  Ilnu  >(i 
llll|iiiit.iii|    .111    lii(|ii~li\    111    iii.iiis    |MIN((|     llic    «,•,! 

(  (M>l.    I>    C|llllC    .1    llldllclll    (ll\.|(l|llll(|ll  .\>    l|((t('(|     111 

111!'  «  (ilolll.ll  Ucpi.ll  (111  |.,ii;(i,  |"(.i  M)ri.  ••  .Mill  li.nil- 
li"ik  ii|i  ihc  nil. I  Willi  (  lllllllrl, 1, in.  Willi  ^t.iiiiiii^ 
^iidiliiiiK^-.  llic  (•,i-.\-l;')1iil;  ii.itisc  .lUd'^c  Id  tlic  l.i.  : 

tll.lt  Uc.lltll  ,lll(llll|ll(i|  111  llic  |(lli'-.t  Kllliul  llllll  III. I 
Ic.llllt    lill     the     Inst     tunc     tlllt     Ml     ■>llllll(,'     IIIkIi  I      III- 

"Wii  li(,'  tii'c  lie  Ii.mI  liccji   nil.  (iiiv.  i()ii>lv  i(|>.Kini;  m 

llic  sli.illc  (if   the   l.illlllv   ll.lllk." 

Till'  ( lilt  iviitii  III  111  till-  niliUi  li.  I-  i>  Ikiiil;  iimlii 

l.lkcll   III  Wist   .Ml  K  .1,  .111(1  It    1 1,1,  ,il>.|  I), ell   inllMllui     (j 

iiitd  otiici  p.iit-  111  tile  world,  ),"iiuiij«,  f.ir  iM>t,,iicu, 
\(rv  well    III  |):iits  of    tin-  Wc-t    Indio, 

(  I'Alx'A    Rri!I?i;K,    OR    M.\NI(()|!.\ 

<■(  .11.1  llllilicl    1- ollt. lined  fidin    .1    lie.'   Ill    111.  (IllMll 

-IXC  known  liot.iiiic.illv  .1-  Miiiii/i  ■!  i,/ii  :iii,ii.  Inlnnv:- 
in^'  to  the  ^|mi,i;c  Oidi-  (liiiMi'rliiiUi.ii).  It  I-  ,i 
ViTV   ilo-c    rcl.ltloii    ol    the   i',l-.>.i\M   pl.iiil   (M .  iiti!is- 

siiii(i).  from  wliiili  t.ipiiH  .1.  .iinoiit,'-t  other  I'lodiii  t- 
is  iii.kIc.  TliiM  .i->.i\  .1  |i|,inl  ,il-.i,  !i.i  ■  .i  nnlkv  |iii.  ■■  Imi 
it  does  not  \  icid  rnlibci.  ,ind  it  i-  iiiIcIc-Iiiil;  I.p  Inid 
twosllih  e|oM'l\-  icl.ilcd  jil.tnt-.  one  \leldin,L:  i  \.ilii- 
.ible  food-tn.l  ,Uld  the  otln  l  nihher.  .\  II. line  111 
l'r,i;!il,  tin-  ('e.li;i  illlilier  pl.uit  w.l-  l)ldiit;lit  nilo 
ii'itiie  ill  IS7(^  when  seeil-  .md  pi. ml-  were  ( dll.  ,  i.  ,1 
ill  Mni/il  l)y  Mi.  Cio-s  .md  tr.m-initted  id  ihe  l\d\,il 
Hotiinir  CiHidens,  Kcw.  In  ihe  fo'lowinK  \-..ii 
pi. lilts  were  distiitinted  Iroin  Kew  to  Iiidi.i,  (  eyion. 
,ind  otli.  r  colonies.  The  jikiiit  li.i-  been  intiddiKed 
into  ni.iiiy  jiarts  of  the  tropics,  for.  like  mo-l  of  ih. 
other  inbher  plants,  it  only  tliri\-e-  in  hot  i  iiiintric-. 
und  now  it  is  };ro\vii  m  sik  h  widelv  -c|>,ii;il.d 
countries.!-  Indi.i,  (.■(•ylon,  (Jiicensl.md,  We-t  .Min.t. 
Zaii/ibar,  l^'aiid.i,  N'.itai,  tlie  West  liidu-.  ,i-  w.  II 
as  in  its  orif,'in,il  home. 

It  f,'rows  with  tienieiidoiis  r.ipidilv.  pi. ml-  r.ii-.  .1 
from  seed  often  i.  .i.  Iiiiii,'  tell  or  more  feel  within  one 
ye'ar  and  thirty  feet  by  the  end  of  the  -econd  ye.ir.  Oik  >•  seen,  th.  tieis  are  ea-ily  i.(  (>i,'m-. d 
by  tlu'ir  spreading  habit,  their  livf-lol-d.  cmioiislv  bliiish-^rey  le.ives.  .md  the  bark,  win.  li 
peels  off  in  tiiin  sheets  oi  st.ii)-,  like  tliat  of  .i  silver  biich.  The  plant  will  thrive  in  pl.Kvs 
absoliitely  inisiiited  to  most  ciilti\Mted  plants.  Rocky  and  stoiu-  soils,  of  |)oor  (iii,ilil\- 
and  in  arid  districts,  present  no  obstacles  to  it,  and  altlionj,'h,  settinj,'  aside  Central  Anieric.i, 
but  little  is  done  with  the  plant  at  present,  it  i-  not  !i!i!ii-.!h;ih!e  <l,;!t  i;;  tinv  it  will  1k'  gr-'Wi: 
to  a  considerable  extent  on  kinds  which  are  not  suited  to  other  rubber  |)lant-. 

frees  raisid  from  seed  cm  bi'  tapp.d  when  about  four  to  six  ye.irs  old  Tlu'  thin  outer  hucr- 
of  bark  are  usually  removed,  and  either  the  whole  surface  scraiied  siitticieiilly  deep  to  ailou 
the  latex  to  escape,  or  incisions  made  here  and  there  with  a  knife.     The  l.ttex  is  very  [■■|iii.i. 


Hy  /,,ri„.>w,,ii  .,/    i;.,i,,.    \;,i.',i„,i    ,     I,.,   -.I,..,    I  ,,„, 
TKEK    RF(()VI;KIN(.    .MTKR   T.VI'PIM 


4k.     .        • 
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IM  l.ilii;- 


I.  Hit! IS- 
lliiilui  1^ 


It    ml' 

,11,,!,. 


r\|iill. 


<l  (ll  tlM 
illlltllr-. 
•|>.ir,ili  ll 

t  .\tll.,l, 


.mil  il.iu,  i,,uliK-.      h  ,,,,,:,.,,lii.-,  ,,ii  ,      „„,„,    ,  ,,i      .,,         . 

■"IMlnun..., .,!,...  Ml,,, ,,-.  .„r„;,.,i:;',"  ""'  '■'""'• '-'"-'■'  ^"• 

ln(.vl,.ii.  «l„i,    tlir  I,   ,    u.,,  |.|,,ii,,l  |,„„„,K  ,, 
I  iilili,  r  Wit,    I,iu.    Ill, I 

.'l'    ^     -I    ,  \|i"M    lli.lll 

'  "  li"i  '!••!•  i-,  a  I,.  I.  "i!i.in:«,iNN>|l.. 


,,,,         ,,    ,  ,  '   ■'    ''"'^    ■  M-M«l\.-   -,.ll,  .    Ii„-   M,  1,1.    ,.| 

''\l'"i"'i-' a  17.,-K((MI,  1,1   IHH5   Ihii   lu,.  V,  ,1-,  |,t., 

I..M«.-  |.|.iMl,ili,,n,,  l„,u,v,,,  ,M-t  in  I!,  ,/,!.  uj,,,,,,    ,|„  ,,-  ,-   i  , .  „  ,  I  ,    ll 

I  AM'OI.I'IIIA    KrMl!KK> 

llkr  >ti-|lls.       M.iiiv    ,,t    III,  ,11   l„,ii 


2s<i 


The  World's  Commercial   Products 


l-ICrs    1  lASTK  A.    SIIOWIM,    TAMlIi:!)    l.KdWTIl 


Kir/di,  which  riingcs  irotii 
(■(iiiKin  Ivast  Afric-i  to  Natal. 
Kirintly  Mr.  M.  T.  Dawc  ha> 
added  an  important  new  spi  (  u^. 
wliicli  111'  found  in  Luanda, 
and  lias  been  nanud  /,.  JhiUii 
afti-r  liini.  It  yields  verv  t;(ic.i| 
niblur.  Intcivstinglv  cnoui,'!! 
it  also  oeciiis  in  tiic  ('.mir- 
roons,  on  the  west  coast.  In 
.Ma(laj,Msiar  there  are  se\ii.il 
sjieeies,  of  wliieii  /,.  Mail,!- 
'^(isctiriiiisi-..  /..  I'crncri.  and 
L.  sfy/hicmciir/'d  are  the  nici-.t 
ini|)ortant. 

Collcitinn.  The  iiatiNcs 
make  incisions  in  the  stems  nf 
these  plants,  and  catch  and 
coai;nlatt'  the  latex  in  \arl(iu> 
ways.  Sometimes  it  is  allouid 
to  run  into  reci'ptacles.  ami 
either  coagnlates  by  itself,  oi'  jv 
indnced  to  do  so  by  addition 
of  a  little  limi'  jnice,  or  oth.  : 
plant  jnices,  or  by  heatinj;.  At 
other  times  the  nati\-e  smears 
the  milky  jnice  o\-er  his  l)od\ , 
ixvling  it  off  when  it  has  foi  ninl 
a  lilm.  S<ime  aiso  haixlens  nn 
till'  ])lant  and  is  imlled  awa\ . 
The  mode  in  which  ihexannn^ 
Landolphia  rnbbers  come  nn 
the  market  \aries  consi(U'ral)l\-. 
If  coaf,qilated  in  bulk,  it  in,i\ 
be  cnt  np  into  stri|)s  which  are 
lolled  np  to  form  "■  twists  "'  ni 
■■  balls."  or  it  may  be  exported 
in  "  lumps."  in  small  jiiecrs 
known  as  "•  thimbles,"  oi  m 
various  other  foiins  which  ue 
lia\'e  not   S|).ice  to  enumer.lte. 


(".I'AVULI-:    KrHHKR 

This  rubber,  which  has  recently  come  into  notice.  i.  obt. lined  from  a  j.lant  known  ,is 
I'arthcniiim  ar'^cntalnm,  fairly  closely  related  to  the  Simllower  of  the  *■  "/;(/).-i7/,(c,  and  is  of  inter- 
est as  being  the  only  jikuit  in  lhl>  large  order  known  to  produce  rubber.  Whereas  the  rnblnr 
plants  ahe.idy  desc  ribed  are  mainly  trees  oi  large  woodv  climbers,  this  is  a  small  herb.i- 
ceous  plant  v.irying  in  height  from  a  few  niches  to  between  three  and  four  feet.  It  occmx 
plmciially  n,  North  Mcxi. ..  .,n  tlie  ••  bii>li  prairies,"  but  extends  also  mto  the  sdutliern 
I'nited  States. 

The  rubber  coiit, lined  In  this  pl.mt  cannot  be  obtained  bv  tapplni,'.  as  In  ordinary  rubber 


L'97 


i^iiy so,-t.d „n,. v,u,o„s „.,.,„.  w„„,,. „- .„„.;; ,;:„:;;;■„ ,.;    :::^;:.,"  ii.';.;; 

at  tlio  ba>r  ;i>v  known  us  "  l,,u„l  ,„,,-,..,  -  :    ,,tl„  ,,  „■„  ,1,  n,  tu,,  i     ,        •  • 

whilst  those  l>i«,..,.  tl,a,.  MX   ,..,■,  .nv  „„„,„..,,''"'',':': /'■:"\    •".' 


Rubber 

trees,  but  tlie  wlinlr  ijlaiit  li.i-  to  li,.  ,iit  ,1   >, ,,         i  .1 

solvents  or  bv  nu.uL.a  Ijj:  t:'z:'u:^  ^''' r'''''  '"'""■'•  '"'"■'■  '"■  ""■  '■ f 

a  large  supply  of  water  is  one  of  ,1„.  p,;,,,„  J  a,'.,.  ni,r"'„'~  '  ~7""';'-';'.''  ""'  '""■'-">•  t"-' 
creeted,  the  largest  being  stated  ,0  ij  at    C     ,    n  \      j  t  ',     r""""''-  ,    '■"'  '"""^  ''-"  '"  '" 

'nuierubb..reontainsah,ghp,.,,..„, f   .     ,     \  """■  '->nn,|„,- ,a  (),  anipo.     Tl„. 

be  got  ml   of  by  proper   treatme,,,.  '  Th,.   prodirt"  ^UT'le  f""  "'"i-  '""  ""■^'''■"'  l'"">- 
somewhat  soft  and  sti,  ky.  •        "    'l"''''ty,  alth.M.gh    u-iiallv 

TIMBER 

Thic  United  Kingdom  is  l.n-ely  dependent  In,-  „,  ,,„,,,],.  „f  ,,„,,,,,.     „      ,, 

tl'^-  ^tm.ual  value  of  wood  unpor.e.l  ,.  „|„.n.  .^mllm  """'    '"""''"'■  ^""' 

l)i;.M    IS  a  name  .pplied  t,,a  .nunbrr  ,,1  ,n„l„,,.     ItNnn.,,,,.,.,.    1    „ 
m.gmaliy  a  was  not  ti.MKune  o,  a  tn„b..r  a,  all  J,„,  nuh^  M      r^^^ 

Ihus  one  o,  the  mo>,  nnpo.tant  of  Hnrop.,.,,  .nnber.  ,.  V,  II  1      :    '  '  "T  ' 

N-otehI.n-,/'„„..yA«/m,,. ilknownnul,M^n,,.dK,,,    ,:';:''':; ''^'■■'7' 

i^^rrsiiaT^^^^^^ 

......  from. n..e,havmgb.^^^^ 

ircninferi'iict- 

.  ,       ,  ,  -lid    '"  IKile^," 

,  re  tinnimd    down  ami  r,,||rd   ■■  iii,li  m  ,  1    ■■     1-  .. 

■vmanuhT  the  best  log,  are  earelullv  .-I,,  ,ed  to,-  ,,.„ver-,on  ,'    o  -  ,  •      V    \         """     '"' 

in  WKlth  and  three  in  th,rkne>,.     Souand-u,,  Innb,  ,  "      '"""  ""''"'' 

planks  instead  of  •■  d,al..-^     |.,.,d,  ,  ,     ,  c     ,  '      ,  .  '''^  '"  """•'  '"  ""'"'  '"""^ 

"f  men-of-war.  and  nu.t  I.  pra  ti     II     n    !    ^  ^        , '  ,;'''v^"'"'"''''''r 

i"--cis  for  more  general  pur,!,.,  n.  .^.ii  hai::  .;■::::;  ..'i'  IZ-Z^UT  ^i^ ^^  '"■ 

invgular  h,gs  an-  mad..  „,to  ra.lwav  ,le..per>.  ''      "'"  """'" 

Dantxie  tir  is  eoar>e.  large  ,!i,  k>  benig 
Hiielly  exj.orted.  Smaller  .,r  ■•  mild,  r"  limbers 
(,im,.from  Riga.  .M,m,l.  whilst  i,,inei-,- d,.al>  ,ir,. 
mainly  obt.iiiu-d  fr,,m  CliiiMiania.  M,,.  kli,,lm. 
<-'lie,  Soderham,  ,md  ()n,g,,.  !„  the  d,v 
'Innate  of  N.irthern  Hurop,.  m-  is  ],iaethallv 
iildestrnetibie. 

WuiTi:  Dk.m..  White  De.d  IS  the  «,„„!  „f 
the  ,-,,mmon  >piu,v  (/'«■■,/  ,i,v/,s,/).  win,  h  ,„  ,  ni- 
"vir  northern  ,ind  lential  l-ain,!),.  t,,rming  gr,  .it 
h,iv>ts.  It  is  found  on  th,-  niouniam,  m  th,- 
iiioie  s,iuthern  districts,  but  grow,  lii^ht  d,,wn 
to  the  sia  lewl  in  the  n,,rth.  c,-..  in"  N,,iu.iy. 
>pruee  is  e\tcn>i\-e|y  plant, tl  in  (.r,Mt  P.ritain. 
■iiid  theiv  is  a  lamous  avenue  of  ,,id  tr,-,'-  kn,iwn 
•IS  the  Cathedr.il  Firs  at  ()akl,\-  I'.irk.  Cnvn- 
"■■.t.'r.  Hulgundy  jiitih  ti/.i.)  i/ ..bt.niU'd  fi-.ai 
tills  tree. 

I  he  timber  is  usually  whit,'  or  s,inhuhat 
brown,  and  is  distinguished  fr,,m  ,)rdiu,irv  d.  al 
"1  haxing  no  smell.  It  i,  li-lit.  s,'tr.  <  !.i-!!-.  . 
straight    and   line  grain,  aiul   h.is   innnna'r.ible 


lhi.  be>t  whit,.  d,-,i|>  ,,,in,.  lr,.ni  Cliri-.ti 


A    M  Ml, I., AW     11,11. 


298 


The  World's   Commercial   Products 


iio«  iif  tlu-  ll'ti/  Auilruiijit  .\i:i'}uy 


"  CKIH    Tl.MK  "    IN    THE    BLSII 


and  Stockhiilm,  and  are  very  suitable  for  internal  work.  Inferior  qualities  are  known  as 
spruee  deals. 

Whiti:  I'iNi:.  Tlu-  Whiti'  I'ine  {I'iiiits  s/fobiis)  has  been  for  ni.uiv  years  the  nio.^t  important 
timber  tree  of  Northern  Ameriea.  It  is  wi'U  known  in  (ireat  Britain,  wiiere  it  is  freijuentK- 
grown  under  the  name  of  Weymouth  I'ine. 

The  White  I'ine  oeeurs  throui,'hout  a  broad  belt  stretchiut;  across  North  .\nieriea  in  the 
latitude?  of  the  (iri'at  Lakes.  Tiie  destruction  has  naturally  been  verv  K'''''i-t  in  a  tree  wliicii 
has  been  employed  for  endless  purposes  for  the  past  two  centuries,  and  careful  attention  to  the 
maintenance  of  the  supply  for  future  generations  is  al)s<ilutely  im])ei.iM\e. 

White  I'ine  may  1k'  taken  as  a  ty|iical  example  of  the  '"  soft  pines,"  and  as  it  is  \-ery  e.isih- 
worked,  has  a  line,  ex'eu  grain,  and  t:i\is  a  good  surlai'e,  it  is  yery  extensieely  used  as  a  gener.il 
timber  for  internal  carpentering  :iiul  joinery  work,  for  ship  masts,  and  for  pattern-makiuL;. 

I'rrcii  I'iNi:.  Lom.  Li;.\r  Pine  (L".S..\.).  In  the  markets  of  Europe,  the  We.st  Indies,  and 
other  parts  of  the  world  to  which  this  timber  is  ex])orted,  ""  pitch  pine  "  is  thi'  gener.dly  recog- 
nised name,  but  in  the  Tnited  State.--,  its  n,iti\e  country,  another  tree  altogethei-,  I'iiiiis  ri^itlit, 
is  known  as  I'itch  I'ine,  whilst  "  I-ong  Leaf  I'ine  '"  is  a  connnonlx'  .iccr|)ted  n.une  foi 
/'.  pihiislris. 

I'itch  I'ine  is  particularly  adapted  to  heayy  construction  work.  c.j,'..  for  bridges,  building' 
;  pports,  railroad  cars,  railway  sleepers,  etc..  <'tc.  It  is,  howeyer,  apt  to  become  "  granular  " 
under  continuous  cross  >!  i  im.  The  annual  outi)ut  is  enormous,  for  not  o.ily  is  tlu'  tiinl)er  \i'r\- 
largely  usi'd  in  the  United  >tate~.  but  it  is  exported  in  c(inst.intl\'  increasing  amounts  to  lCuro|).  , 


Timbers 


LW 


ml 


iVntral  .nul  S.mlli  Anitri,,,.  the  \V,.,t  Indi.s       Tl,,.  u,,,„l  ,    l 

any  o,,,..,-  ,.„„.  .v.ularly  on  ,1...  ,n:„k..t.  .Ln  ll  ^::  I  'rj::";  •""'  ^'""'"'  '""'  '^^  "' 

sann.,VKio„of  thc.rn>U..lS,at..s.stl>,.    ,,„,/l      ;      Sh  \u     , ,     I   "'•  V''  ;"'"'"  '"  ""' 

.1  mnUKiii  >liMiilcl 
■-t>  111  <  ,ili|niiii,i  ,iik1  ()ivt;i>n.     It 


iH'  MKuk.  of  the  "SuKar  Pin..."  uh„n  f.,.,,.  ,.x,,,,mv     1  „v       in 

nils  n,  ,„..  ..u..-n  p,„.t,„n ,. ..,.  Un.n-d  stat.s  I,:  i^.  i::;;,  m!  ' w,:;:;;;;;;/:;!:' ^ .  t 

...""•■^:n:;;;::;::;::;:^^;-:;:-:-: ,:;:?:- ^ 

1-n.j.d  stat.s.  M.x„.o .  th,.  .nui,.„  innit  „f  „.  „.i„:;!,;!;;  ""  ""^^ '"  ""•  "•'•^'^■'■■' 

rii.  tnv  Knnvs  xvy  rapidly,  and  tlir  tnnhrr  is  hard.  linn.  r„ar>,.-f^r,m„.,l  and  luavv    uul  a- 
.t  .an  I,..  „btanu.d  m  gr..at  l..nj;tl,s  and  widti,s  of  v.,v  nnilnrn,  ,nu|„  '  '  ',      V 

..avy  .nu-tnra.  .,„..  an.,  ,s  ...... ns.v.lv  n^.i  n,  .l,,pd:n:;,::'::|;:r;  iU*     ;,;:;'  ii,.: 

I3J  Kit  In^'li,  ni  till-  Koyal  P.otanic  (.ardnis,  Kew,  obt.iin.cl  Ir.rn  a    m-l  .  t,-      i„ 
afford,  an  ...v.-dh.nt  ,d..a  of  th,.  po.Ml„l,ti..s  of  th..  plant  """  '"'■''"• 

llK.  tnnb..r  uonid  be  ,lass...l  as  a  hard      n.-.  and  do,,  not  iVMinbl..  wlut,.  or  v,.|lou-  pin.. 

t';t:^:  "  "^ ""''"■■"■' "'^" "■" '"""">■  -^ •■■■'■'■■» — ''- '^ ••'- -tn,;,! ii^;::;; 

K.vrK,  1",NK  or  C„WK,K  I'.nk  (,I,.M,.  ,n,s/../,,--PMu.  ( )r.|,.r).     This  ,s  th..  mo,t  important 
l.n,b..r  tr..,.  o,  K..v  A.alan<l.  and  fonus  by  far  th..  ,n...t,..,t  p,.rt  o,  th..  uoo.l  ..>:por.,.d  fnlni  Ihlu 


Bv  hrmiisuin  u/  llu   .V.-i.    ZtalunJ  Cm- 
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faults,  tlu'ir  clural)ility  and  workiiit,'  (jiialitics,  make  Kauri 
purjioscs.     For  all  kinds  of  buildinK  work,  dados,  pant'llinj^ 


c('Uiiti_\',aitlioii,;,'!ithi' 
tree  is  oiil\-  found  in 
the  Auckland  distiirt 
in  till'  extrcnio  norili 
of  Nortii  Island.     It 
dcwiops  into  a  niaij- 
nirutnt   tnr,  with  ,i 
smooth    col  11  mil, 1 1 
trunk   free   from 
branclu's,  bcariiif,'  ;it 
tlu^     top     a     bro.id 
crown      of      foiiai;. , 
.'>|X'cimi'ns  arc  found 
1«)    feet    lii{,'li.    with 
a  (lean    bole   of    l(Hl 
feet  before    the    lii-t 
branch     is     reachrd. 
and  about  fifty  tnt 
in  circumferellir  (>ee 
iliitsfations  on  p.i}.;e> 
299.  ;V)1,  307,  310). 
Till'  \-alue  of  th. 
wood    was   earl\ 
recognised     in     New 
/Zealand,  where   it    i- 
e.\tensi\'cly      used. 
The      lirst      e.\])ori> 
Were      to     .\ii>lr,dia. 
and    later    it   won    .i 
place  in  the  marked 
of     the    Old    World. 
The  great  length  and 
width  of   the  plank- 
obtainable,   their  n- 
niaikable  souiuliu>-.. 
uniformit\-,    freednin 
from       knots      and 
I  most  \aluable  wo(id  for  nian\- 
doors,    flooring,  joiners'  work,  it 
in  Scotland,  and  St.  Mich, iiTs  ("Inneh,  Croydon.  Ii.iw 


is  extensively  used.     A  church  at  Peel 
fittings  made  of  it. 

Fine  specimen  i)laid<s.  both  of  ordinary  and  of  tlie  handsome  mottled  Kami.  ,iiv  e\liii)ited 
in  the  New  /.'aland  Court  of  the  Imperial  Institute.  Kauri  resin  (<;.;•.)  is  obtained  from 
this  ti'ee. 

Lakcii.  The  Larch  {Lurix  ciimf^cn),  unlike  most  coniferous  trees,  drops  its  leaves  during 
the  winter,  and  the  ])ale  gieen  of  young  Larch  tree-  is  very  conspicuous  in  the  spring.  The  tnr 
is  widely  distributed  over  the  .Alp-,  tlie  .\pep.nine.-.  in  liussi.i.  Sibei 

durable,  somewiiat  coarse,  but  straigiit  and  even  gr.uned  wood.      Its  luost  serious  defect  is  tli.U 
it  shrinks  and  w.irps  considerably.     Ship-biiilding.  telegrapli  poles,  >.. 
principal  uses.     X'enice  turpentine  (i/.v.)  is  obtained  from  the  Larch. 

The  -XmeriiMii  L  ircli  or  Taniai.ick  {Lan'x  iiiiu-ricciiui)  is  verv  similar. 


.,  .-Mid  yii  id-;  a  ton 
serious  defect  i; 
■  'pers.  are  amongst  it- 


HlCMLOCK.      Tw.i    1<111(I>   lit 
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-    Ili'Mllnik    III  (  li;-    111     \i,,il       \,,,    ,.,  , 

«/.»-/o^s•K,,,.),yidcl,„gast^,^,^,ll.u•..ti^,l„:  "' '^^ 

a  sinalkT  tree. 

I^iKcii.     TIk' comindn  Uinii,  till' miKt  "riiriiil     t  i'    ,    i 
gnm,,  found  all  „v.,-  N,„,lurn  Kun,,,..  ,uul  \n.,.,  ,      '  •  1 ',  1;  '"l'"'  '^  ""''  '''•■'■-"•"'V''  "f  ^ 
and  at  higluT  ..IcNat,,,,,.-  than  anv    „l    ,   t',  il  ""^■"'^'.'"^  ^'>  «■',«,„,-  l,utl..r  mmh 

t..vanousslMd.sofpal.v..ll,n;::,     ',;;;,  '''^  '::^:"-   .  ""■"•;""'  -">  '-"  wl„„. 

>lu,a.s,  and  pumps.     Aiti-matiiv  uw  .„.!  ,1,  v  U  ,,,p,dlv  ,1,"';:'        '  "  '"'"  ''  '"'''  '"'■  '"''- 

uJrZ  :!2.  't:,,';:""'' " ""*"'"" """ ■•  "-• '-' •^'-■'^'■'"'-" '"/'^'v.-^-., .mcu 

Ircr,"  is  nut  unlViqiirntK- 

pitwu  in  this  conntrv.    The 

wood   itsulf    hears   a    (jnat 

xarii'ty   of    names,    as.    foi 

ex.miple,    Canary    wiuid, 

Canadian     or    American 

white  wood,  yellow  jjnplar, 

ctr. 

Tile  tree  att:uns  a  lari;e 

■si^e,  and  the  wood  is  white, 

canary   yellow,  or   grey   in 

'iiliiiir,    iiglit,   soft,  pliable, 

and,  of  line  even  grain.     It 

seasons        well,       althinigh 

shrinking  i-onsiderablv.     In 

l-ngland     it     is     generally 

used  in  joinery,  hut   in   its 

native    countries,     Canada 

and  the  United  States,  car 

and     ship-huilding,    liou.se- 

linishing,  j)anels  of  wagons 
and  carriages,  pump  logs, 
furniture,  and  many  other 
uses  are  made  of  it.  To 
the  car\-or  white  wood  is 
exceptionally  suited. 

H.vss  Wood  is  the  timber 
<if  the  American  lime  tree, 
■ilso  known  as  the  "  bee 
uve,"'  American  linden  or 
liii.  The  tree  grows  to  a 
iicigliL  of  eighty  ti.et  or  so, 
•uid  is  found  in  Canada  and 
•ill  through  the  eastern 
'■.'nited  States. 
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Tlu'  woi.d  i>  li-lit,  ^,,lt,  1.1  line,  rvcii  f,'r,iiM.  a\u\  whitr  (ir  lii,'ht  hru.vn  m  cnloiu.  It  h  iidi 
wry  >ln.ng,  ;iiul  althoiif^h  liiir  ;,'r,iiiU'cl,  is  vny  open,  irquii  iiif,'  idiisid.  rahlr  "  lilliii- "■  in 
pdlisliing.  Kasily  worked  and  la>tni,^'  well,  it  has  many  uses  for  interior  work,  smli  as  for  liniii- 
tnrc,  turning,  cirvin),',  tovs,  pancllini:,'  in  carriages,  etc,  Hass  wood  is  well  appreciated  m  ilu. 
oiuntry,  when',  however,  it  is  often  confased  with  American  wiiite  wood.  It 
pre|)ared  ho.irds  of  v.irions  tiiicknes>e,  and  widtiis. 

Wiiite   bass  wood  is  oi)taiiicd  from  .motiier  lime  (7V//</  hdcropliylUi),  ,i   smaller  tive 
the  preceding,  and  found  on  th,.  Alleghanies, 

Oak.     'Ihere  are  a  very  large  niimhei-  of  kinds  of  oak  in  commerce,  but  the  true  l-jin 
oak  is  obt.iined  fnmi  \arieties  of  Qiuntis  R„hi,r.  the  ordm.iry  oak  tree  of  this  country 

found  geiier,dl\-  o\er    Iviii 


I--  im|)olted  III 
than 


peall 

ami 
pe  .md 
IKirt  of  Asia.  Several  other  s])ecie> 
o|  Ouercus  yield  oak  m  Ivurope  and 
also  in  North  .\meriia.  The  gene- 
ral character  and  uses  of  oak  ah 
\ery  well  known.  l''or  sticngih 
and  durability  it  is  most  valii.ible 
Oak  suffers  from  one  drawback  :  it 
rusts  when  in  contact  with  iron 
(compare   teak). 

Many  other  timbers  have  aJ>o 
been  termed  "iiaks."  I-'or  instance, 
African  o.ik  {OltllicLiia  afn'aiiui).  a 
tisefnl  hard  wood  obtained  from 
tropical  .\frica  ;  Indian  oak,  an- 
other name  for  teak  ;  She  o.ik. 
ai)plied  to  the  woods  of  some  of 
the  Australian  Casuarina  trees,  and 
so  on. 

Ciii-sr.sfr  \\'o()i)  is  that  of  tiie 
Spanish  or  Sweet  Chestnut  {(\is- 
liiiicii  viil;;iiris),  commonlv  grown 
in  (ileal  Britain  as  an  ornamental 
tree  or  in  copj)ices  for  the  sake  of 
the  jxiles  it  vields.  It  should  !).■ 
distinguished  from  the  Horse  Chest- 
nut, its  fruit  being  the  edible 
chestnut.  The  wood  is  fairlv  hard, 
of  various  shades  of  brown.  Speaking  generally,  chestnut  can  be  put  to  many  of  the  s.mie 
uses  as  oak,  which  it  strikingly  resembles  in  colour.  The  roof  of  Westminster  H.ill  is  s.ud  to 
bo  m;ide  of  chestnut.  Tiie  old  wood  is  ratlu"-  brittle,  and  where  strength  is  essential,  timber 
from  \eiy  old  trees  should  be  avoided.  In  the  South  of  Enghnid  coppiced  chestnut  is  grown 
for  the  sake  of  its  young  steins,  which  are  used  as  hop  ])oles,  etc. 

Elm.  The  elms  occur  throughout  the  north  temperate  zone,  and  two  are  .abundant  in 
(Jreat  Britain,  the  Common  Kim  {Ulmits  campcslris)  ,ind  the  Wych  Elm  (U/miis  niontana). 
IClm  wood  is  of  moderate  hardness,  coarse  grained,  very  strong  and  tough.  It  is  usuallv  cro.^> 
grained,  and  so  is  very  difticult  to  sjjlit.  Water  has  \-ery  little  effect  on  it,  and  elm  is  iargel\- 
Used  for  the  keels  and  other  submerged  parts  of  shij.s,  for  piles,  pumps,  sluicing  work,  etc.. 
and  for  coffins.  The  early  water  conduits  were  made  <jf  hollowed-out  elm  trunks,  and  sorn.' 
were  111  use  in  London  until  C()mi)aratively  recendy.  Although  so  durable  under  water,  it 
readily  decays  in  situations  where  it  is  alternately  wet  and  dr_\-,  and  is  thus  of  but  little  value 
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for  work  to  bo  exposed  to  the  w.Mtlicr.  As  an  m>l,iii(r  of  it-  <liir,il)ilitv  under  wat.'r,  it  i- 
reeorded  that  the  ])iles  of  old  London  Mnd^;e  \ver<'  of  elm,  anil  tliev  stood  for  ahont  (iiHt  year, 
without  showing'  niu<  h  si{,'u  of  decay.  Naws  and  spokes  of  wheels,  l)oards  f,ir  carts,  l)arrow. 
and  other  Vehieli'S  of  cheap  coiwtruetiiill  are  frecpientlv  nude  of  ehn. 

In  the  \Ve,t  Indies  an  alto-etlier  dillerent  tree  {fiiriiin  i;cniscant/iiis)  i,  calK'd  Spani-li  l-:hn  ; 
in  conniierce  it  is  known  as  I'rinn'  Wood. 

Mi;i:(  II.  The  Meech  riv.ds  the  oak  as  the  l,irf,'est  liritish  tree,  and  the  Wnidsor  Meeche,  .md 
Mnrnham  Mee<  lies  .ire  of  wide  renown.  Tli.>  Comni.m  Heecii  {l-.v^us  sv/.uillni).  which  oecin- 
wild  in  l';iij,'lanil.  is  found  also  over  a  l.irf,'e  part  of  Kiiro|)e,  Keiier,il|y  forming  e\;-ii,ive  forests. 
Other  nieiiihers  of  the  Kroiip  occur  in  such  widely  -I'p.u.ited  coiintrio  ,i-  .North  .\nieric,i,  .\ir-tr,i- 
li.i.  .md  New  Ze.il.ind.  T.ismani.i,  Java,  and  Tierr.i  del  Fu,-o.     Beech  wood  is  reddi'sh-while 


.\    I.rMHliU    CAMI'.    liKITISH    CdLf.MIU.V 

HI  colour,  heavy,  moderately  hard,  .md  very  fine  and  close  grained.  ICxposed  to  tlie  we.ither 
it  is  not  diiral)lo,  although  it  is  so  under  water,  and  is  used  for  mills,  sluices,  piles,  etc.  It  is 
largely  emplovcd  for  makinj,'  chairs,  genenil  joinery,  the  bodies  of  planes,  butchers"  blocks 
and  trays,  wooden  shoes  or  sabols  on  the  Continent,  and  by  wheelwrights  and  coachbiiililei>. 
Taking  a  "  thread  ""  well,  it  is  used  for  wooden  ■>crews,  and  also  for  shoe  lasts  and  trees.  Keei  h 
biii-ns  slowly,  is  a  good  fuel,  and  makes  excellent  charcoal. 

■    Svc.\MOKi;.     The  ordiiiar_\-  sNcamore  tice  {Acer  I'sciuld-Plahniiis).  found  in   Iuiroi)e  and 
North  .\merica.  yields  a  close,  hne-grained,  white  wood,  which  is  useful  for  general  carpentry. 

The  I'l.ANi-;  (Pl:il,nuis  ncciiinittilis).  often  called  Svcamore  in  the  (.'nited  States,  also  affonl- 
a  useful  timber.     Hotii  s\canioie  and  plane  are  sometimes  called  "  button  wood." 

M.viM.K.  One  mai)le,  the  common  field  m.iide.  occurs  wild  in  tlie  United  Kingdom.  1ml 
IS  of  no  \alue  as  a  timber  tree.  The  niajjle  wood  of  commerce  comes  from  Nortli  .\meri(  a,  thi 
most  imi)ortant  kinds  being  ■■  hard  m.iple  "  from  the  Sugar  .Maple  [Aar  sacc/uiniin).  Red  .Maple 


Timbers 


{A.  tubrum),  Silver  Mapl..  (.1.  sMcluinnim)  ,ni 
lirst  two  an-  the  more  v.ilii.ihl,..  M.ipl,  ,  ,iIm,  ,, 
Tlif  Hani  Maplr,  also  known  as  Uu,  k  M,,|,l, 
tlu'i'astcrnsidcof  tlivrontimnt.  I'h, 
use  for  fnriiiturc,  d..  oratiw  luii.llinK 
of  villow  and  hrcjwn  in  (  olonr.  Ii 
it  is  .■xtrn>i\vly  .•miiloycd  for  tiunrni-.  tli 
marluntry,  turning  slio,.  Ia>t..  tool  handlr. 
known  from  its  pfciiliar  markui!,' 

I'oPi..vu.     Various  knids  of 
tlic  I'nitrd  Kingdom  w,.  a'c  nn 
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'l'''l  Maplrf.l.  nuicrophxiltim).     Tl,,. 
'''""1  N-'lli.Tn  India  and  otIuT  pan,  ,,|.\.ia. 
II  idi  an-l    t|„.  ri,ii,.,l  Stall's,  on 
iiii-'niniti\  ..uint,'  toits.AtcnMVf 
'"ii-i'."liin.i,.M,u,..andMt  vario,,,  .lud.-s 
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an< 
as  i!ird\  |'.\-, 
poplai,  ornii 

'St  fainiiiar  uilli  tiir  Wlut,- 
all  w.'ll-known  trees.      TJuy  Vield  a  w.M„l  u  I 


wall  a  silks-  lir^trc. 
I'oplar  wooil  IS  not 
strong,  but  is  easy  to 
work.  Cotton  wood 
is  the  name  in  the 
I'nited  Statis  for 
soiiK'  of  the  inend)ers 
of  tins  group. 

Canary  white 
wood  m.irkidly  re- 
.seinbles  po|)lar,  and 
is  often  described  as 
yellow  poplar  or 
\  irginian  poplar. 

W.M.N  IT.        The 
orduiarj-  walnut  tree 
ijit'^luns     rc-^ia)      of 
this   country   occurs 
wild  also  in  Murope 
generally   and    parts 
of    Asia.      Its    dark- 
brown  tind)er  is  often 
very    beantifuUs 
marked     and    mucli 
appreciated  for  furni- 
ture, etc.  ;    it  is  also 
used  for  gun-stocks. 
American  Walnut, 
or   Black  Walnut,  is 
deri\edfroma  closely 
related  tree  (J uglans 
n''ira),    which    is    a 
native  of  the  United 
States  and  Canada. 

Hoi.lv.  The 
hollies  ha\-e  a  wide 
geographical  range, 
occurring  throughout 
most  of  Europe,  Asia 

21— C.P. 
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Minor,  Noitli  and  Soiu  Ainciici,  unil  to  .i  lixs  cMint  in  Africi  anil  Australia.  Tlirt" 
djllcinii  >|ii(  l(■^  yji  ill  rninnuicially  iivliil  tiinlxr  in  l'!iiici|).>  and  Noitli  America.  I'lu'  h.inl, 
liiK  1\  (^i.iintil,  rlosi'  wood  is  w.ll  ad.i|itid  loi  liiniinn.  and  is  umiI  tor  tliis  purposi-,  for  tin 
manul.ii  tiin-  i>(  i  oj^s,  anil  in  (  aliiiul     ml  in.ui|iiitrv  work. 

A^ii.     TIhic  ,iu'  s.mii'  littv  or  lu.uv  kiiul>  of  .isji  tiro,  but  oiil\'  oiif  i^  found  wild  in  tl;i 
rniliil  KiiiKiloiii.  ii,miil\-,  the  luiyli^li  A-li  {Ir.ixiiiiis  cir  ilslar).  which  ixiiir,  .ilsu  rl^'ht  thinii-li 

I'Jnoi).-.  Ill  North  .Mill  .1.  .uiil  |),iit>  of  .\>i,i.      Thf  w 1  known  .i^  riiitiil  St,itr>  .V>li  in  ICiiiil.uhl 

is  diiivnl  from  IrjMiiiis  iimcrinuut.  .mil  N  nth  .\niriu.i  yuliN  oihrr  kinds  such  .is  Kid  \-\\, 
Mine  A>h.  (.nni  .X-h.  I'.l.ic  k  .\-li.  Orison   .\>h.       The  l''.n),'liNh    A-h    j,'i\i-   the   bc-t    tmih.  i. 
Tlir  uhitc  to  «liiti>h-bro\\ii  wood  i>  inodri.Urlv  h.ird.  ami  \ci\-  ^titii^'.  tou),'h    mil  diir.ilii. 
In  t.ii  t.  Ill  -tuni^th  ,mil  ilm.iliiht\-  it  i  o;ni>  i  lo>c  to  nak  .unonysi  liiiti'-h  woods.     In  di--imcii,,ii 

to  m.m\'  wond-.,  ,i-ii 
IS  most  \'.ihi.iM.' 
Irom  quicklv'  i^iowii 
trees,  and  the  \\i«A 
ol  voiiii).^  triis  iv 
|)i.u  tically  .Is  j;iioil 
.IS  that  of  old  ti' .  -,. 
IliiKDin-.  lii- 
dcr  till'  t^iiina! 
iKiiiif  of  liiikoiv 
arc  included  \,iii- 
ous  woods  fniiii 
closely  lel.lted  tin  s 
of  the  {.^eiius  dirwi, 
closely  .lilied  to  tlir 
w. limit.  Tliis  i,Miiii|) 
of  trees  is  eiitiicK' 
<  onlined  to  Norili 
America  and  son.i 
lour  or  si.\  species 
contribute  to  the 
m.irket  siippK-  ol 
hickory,  'riie  best 
known  characteris- 
tic of  hickory  wood  is  its  tou(.'hness.  which  renders  it  \ery  useful  for  many  purposes  tn 
wliicii  asii  is  ad.ipted. 

Ho.wvooi).  The  Box  Tree  (/)((.U(.s  st'»i/)i7'i/>i';i.s)  is  wild  m  a  few  jilai  es  in  luigl.rid,  .unl 
Bo.\  Hill  and  Ho.xley  owe  their  names  to  this  pl.mt.  It  is  widely  distributed  throuf^huiit 
South  Europe,  North  .\fric,i.  and  .\si.i,  reaciiint;  Ja]>.iii  ,ind  the  lliiual,i\.is,  and  acci)idm).;ly 
bi>.\wood  h.is  a  laif^e  number  m  n, lines  indicati\e  of  phice  of  orif^in,  c.i;.,  English,  Turkisii. 
Corsican,  Circassian,  I'ersian  boxwood,  whilst  ra])ri  is  one  of  its  Indi.in  names.  Two  other 
S])ecies  of  Btixus  id  tiie  C.ipe  and  Chinese  boxwoods  respectively.  The  lx>.\  is  of  very  slow 
grow  ill,  and  never  .iLtaiiis  a  l.irge  si/e.  The  wood  is  \-ery  hard,  dense,  and  close,  with  extreiiuiy 
line  grain.  In  seasoning  boxwood  splits  with  a  loud  leijort  ami  is  very  wasteful.  In  luiioijc 
it  is  chiellv  used  for  turning,  wood-eiigra\ing,  matiiematical  iiistiumeiits,  and  car\iiig  .iiid 
wood-working  tools.  Owing  to  the  decreasing  sii|)ply  of  true  boxwood,  a  \ery  similar  woml 
flolii  the  West  Indies  is  l.ugeK  substituted  iiiidel  liie  i.alile  West  llidiali  IJuXWuud,  ai.sO  kiio.vn 
as  Zapatero    White  Cedar,  Cogwood,  and  by  various  other  names. 

Cku.ak  is  a  name  applied  to  a  large  number  of  timbers  which  are  quite  distinct  from  om- 
another,  but  agree  generally  in  being  light,  soft,  of  tine,  even  grain  and  frequentl"  scented. 
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\Miiti  1 1(1, II  ^  .iiiil  ii'l 
r<-ilar>      an      divUi. 
^'iiisliid  .11  <  iiriliii!^  to 
till      iiiliiiir     III     til' 
titnlN-r. 

Till-    trill    iriTii- 
iiii-     till'     <  111, If    111 

I.ibulinn,  tile  \tl.i> 
(  1(1,11,  ,llul  til.  |l,  u 
(l.n,  1,11K<'  tirrs  111  iL. 

I'm.'  Oid.i. 

,\  II  II  I  h  r  I      \mII 
in.uki'd     f,'tim|i     ,ii, 

tllr    (  i-dli  l,l>,   III'  hhl 

I II  (,'    W  .  - 1     liidii  -, 

hull, III      .Llld      .\ll^tl,l 

ll.ill      Ki  d      I  vila- 
ty|lll-,ll      rlk'.ll-li'i\ 

\\ i>.      rihii    \u 

ll.LM'    till'     I'rIH  ll    (  r 
tills,    lif     wllii  ll     \'ll- 

),'iiiiiin  ('cil.ir  Inmi 
"llr  lit  tlic  Jllllipi  l>  H 
till'  I  iiii'f,  \',iriiiu- 
otllrr  trrr^  ali'  i',iiliil 
ri'd,irs  1 11  lit  III  1 
|i,ilts  ot  till'  W'liid 
Till'  Crdli'la-,  ,11' 
vi'iy  ('li»i'l\'  iil.ii''! 
to  iii;di()),''m\'  ,tnii 
tllrlr  is  mill  ll  '  on- 
lllsloll      l)(-t\\rrll      till- 

i,;riiii|)  lit  I't-dH!--  .iiiil 
inuliii;,',mv. 

DlODAH.        rill 

l)i-aiititiil  di-iid.ii  'I'  - 
i'll|->  in  till-  Him.il,iy.l>  lll  r\lrn-l\-i'  linrsl>,  brilll,'  imr-t  ,dilllld,lllt  ,Lt  rlr\-;iti()Ils  Iroiii  (S,(NK>  I'l 
8,()0<)  ft-i-t.  Tin-  di-odar  is  a  "  i  rdar,"  in  tart  tlir  (  i-dar  of  [.i-haiion  ,ind  tin-  .-Vtlas  (  rd.ir  .ii' 
two  \ariitii-s  ot  'his  pLiiit,  niruirint,'  ii-sprrlivi-ly  in  tin-  inoiiiitaiii>  of  Asia  Minor  and  (  \pru~, 
and  in  tin-  .\tlas  Mountain-  in  .Mgnia.  I'mtanists  (-lassif\-  all  three  iindiT  the  n.imi-  '  iJni-^ 
Libiini. 

Tlit-drodar  is  tin-  pi-inrij),d  tiinlirr  tii-c  of  tlir  Hinial,iyas.  .iiul  yit-lds  tin- tno-t  ustful  \\i«h1 
of  ,Lny  tii-r  in  Nortlii-rn  India.  Tlio  sapwood  i>  wiiiti-  ,md  the  lit-artwood  yi-llowish-hrowii, 
stionglv  sci-nlid.  oil\-,  and  of  niodiiatc  liardni-».     Its  chief  use  is  for  laiKvav  slei-peis, 

('i:i).\K  oi-  I.i;n\NnN  is  linnieiitlv  mentioned  in  the  Hible,  and  in  former  times  its  tiiiih  i 
was  much  used,  t'.j;.,  ni  Solomon's  lemple  at  Jerusalem  l,ii>:e  quantities  were  einplo\eel. 

\\i-;si  Indi.\.v  Cud.m;,  Mm  lmkin  Ckd.^k,  Aisn<ALi.\N  Cmd.vk.  The  typical  West  Indi.m 
.:\nd  South  .Xmi-rii  .111  ri-d:ir  U'cdrchi  nditrnto)  is  a  ha.ndsonii-  tree  viildiii^  the  soft,  n-il,  fragrant 
wood  of  which  cigar-bo.ses  are  commonlv  made.  Cedar  wainscoting  is  highlv  isteeini-'l 
Owing  to  the  fact  that  it  keeps  very  free  fnjm  insects,  it  is  used  for  the  interior  work  of  wail- 
robes,  presses,  etc.     Havannah,  Cuba,  Jamaica,  or  Mexican  cedar  are  other  popular  nanus  'if 
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wlu.„n.  ..t  .s  ,.xp.HU.d,      l(.  w,»„l  K    ,1    ,|„    ,,„ '  '  '",   '"",""    •''';■    "'  """"» 

fumit.nv. ,  .u  v,„„„  ,..,t-f.-.vs.  .„m,  h.v  -.                      "■"  "  '  ""'  "  "'' ''     '  ''"'' '  •'" 

A  thud  >|>(rir<,,  r,'i/r.7i/ .ixs/j-.L/s,  ,,. .  Ml,  111  \ii,ii  ,i,  ,   i,,  v  .,  ,     .1   m-  , 

ln^n,-da>,wu,kM,,|,a>,,u,u«,-|un,|hM,.,,     ,  i..m,  .  .,.,.,1  ,.  „ul.,«,„,v  ^'^"^■•"'" 

u..  ,n,l„.  nu„uu„„.„f  ,,,.,,„.,„  ,K     K,,|.,,,,„    ,.,,„,,„    .Imu  ,i„  ,  :  '  ,      ,       s,: 
A,nm.,m  r.,nt,m-nt.  ....  h,„i;  „,  y,,.,,,-,!  ,1,  ^,  :„,„„.  „,  ,„  ,1,,. „,,,„  ,,  ,„  .       , '  ,      '  '' 

.wM:.h,.r,u,.,,,.,,n,,,,i ,,,,!,, ,-.,„, „„„..,, ,-„.,„..„,,.  u-,' ;•,:;,.: 

Th.  n.l  fragrant  w i  ,>   |,.|„   ,,„1   .,,,    ,,„|.  ,,,,^      ,„,.„„„„„   m,!  „„  .„  ,  ^  „  „  ,,  ,, 

n .Hi,.,  >. ., „n, d.i.. „„■  i,i,„ ki, .1.1  ,,,.,1, „.  „M,  „  i„. ,„„i,  , ..,„„,,  ,„.„ ., ,,  ,„  ,,„.::;;.: 

.ih'  n>,  ,1  .iiimullv  i,.r  thi>  |..„|.M>r  .,1.„„.,     >,,||  |.„..  ,  ,|.  u.  .n,\-  .,,   ,„„!,. ,,.,  ,],..  ,,, ,   , ,  _ 
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111  (111  ill'  MiUrilli);. 
«1K.U-I)ii\r>,         1,1111  \ 

tiiiiiiiif,',  fjnuM.il  (111)- 
init  work,  <  ti  ..  .uid 
It  i>  M'.in  ilv  >ur- 
prisiriK  th.it  uith 
tlic-ic  iiiaiiy  iiM>  thr 
a\.iil,il)lc  sii|)[>lv  i«t 
till'  till-  i>  i.i|)i(ll\' 
ili-cnasiiiK. 

.\  ^yiuiii  ,itr  li,i> 
rticiitlv  ol)  t  ai  111  d 
ri.L;lits  to  Work  .1  \i  1  \- 
similiii  Wood  pio- 
diuid  liy  thr  ,dhrd 
I iiuipcrtis  p  rtii  c  ru. 

touild      111      thr     .M,lll 

.Moiititaiii>  111  Uriti-h 
Hi^t  .Mrii.i, 

.Xliotht'l-  I'Olllfc- 

lOlls  tlrr.  U'iclclriii.;- 
Ii'iliii  W'/iylct.  is  thi' 
jMiiK  i|),d  ii.itivf  tini- 
hrr  trie  of  British 
<  riitial  .\fri<a,  and 
I-'  known  as  .M'kuijr 
Cedar. 

Ca  I.  I  !•  OK  MAN 

Kkdwodd  (Sci;iioiii 
si-inpcriii'cns).      Tliis 


red  cedir  i-c  vi,-!de<! 
hy  a  tree  which  is 
found  nowhere  else 
in  the  world   but   in 
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a  strii).  fniin  trn  to  thirty  inilis  UvikhI.  iihm^  tlir  co^ist  rcf,'M)n  of  Califoiiii:i.  Rrdwood  i.-, 
tlic  >ol'tist  tinibcr  of  coiniiK-irc.  Altliougii  a  very  Lirgc  tree,  it  is  entirely  overshadowed  by 
its  elose  rehition,  tiie  ••  Hi;;  Tree  "'  of  Cahfoniia  {Sr^iioiit  U'ashiiii^loiiuiiM).  tile  largest, 
aitiioiigli  not  tlie  tallest,  tree  in  tiie  world.  Some  idea  of  the  great  girth  of  these  tiee> 
may  1).  gained  by  noting  that  the  -  Mother  of  the  Forest,"  felled  in  1853,  w.is  eiglity-foiir  feet 
in  rinumfeienee  and  aeeommodaled  a  dancing  i)arty  of  forty-nine  pt'ople  on  the  ent  stump. 

Canadi.w  Ki:u  Ckhm.;.  (iiAsr  .Akhok  \'itai:,  (ANdi;  Chuak  (U.S.  \.),  (Tliiiyn  lyi'^nntai). 
A  close  relative  of  the  orcUnary  .\rl)or  N'itae.  commonly  grown  in  shrubberies  in  (lieat  Britain, 
it  attains  a  height  of  some  15(1  fi'et  and  .i  girth  of  about  thirty  feet. 

Anioiig>t  other  ced.irs  ,ire  the  I'encii  Cedar  of  New  Sotitli  W.des  and  OneiMislaiid  {Dvsoxvlnm 
l-rascrciniiin).  New  Ze.ilaiid  Ceclir  (U'.ioccdriis  lUdwilli).  and  the  allied  sp,M-ies  Lih.halnts 
tloniiuui,  of  which   the   native   name   is    Kaliata,    and  Clanwilliam  Q'dar  ((\dlilria  ,i>-hon;i). 

-Maikk.anv  w,i>  intiochuvd  uito  England  about  171*4.  One  account  states  that  some  logs 
were  brought  as  b.dlast  in  a  shij)  from  British  lionduias,  and  that  owing  to  the  iiaidiiess  of 
the  wood  the  cariieiKers  refu>ed  to  use  it;  but  ,i  l)o\  made  by  WoUaston,  a  <ai)iiiet-maker, 
attracted  so  much  attention  th.it  mahogany  soon  became  established  in  favour.  The  true 
mahoganies  come  from  tro|)ical  America  and  the  \\\'st  Indies,  but  other  woods  of  simil.u- 
character  are  conv.-nientlv  .-jassed  as  nuiliogany,  and  we  Ihid  Afiican,  Australian,  l•:.l^t 
Indian,  and  otlu'i'  "  m.dioganies," 

The  Central  .Vnieric.m  .uul  Wot  Iiuli.Lii  varieties  mv  usually  stalid  to  be  the  timber  of  .i  large 
forot  tree,  Sitlclciila  Mu/hi-;,nii  (see  p.  297).  rel.ited  to  the  "tree  yielding  West  Indi.iii  ced.u . 
Sp.inish  mahogany  obt, lined  from  Ciib.i  is  geiier.dly  better  ligiired,  harder,  and  of  a  d.irkei 
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All  tiK'Si'  otiiiT  maJKi-.iiiir-.  air  ..i  small   nni),,ii  ,n..-   .,,>„,„  ,    ,   ii  ,  .. 

pared  with  W..st  Afruan  „ul„..„nv.     Th,.  n       ,J,        ,■  V,    ,,,',''    ■"■"  '''"■""  '";"■ 

band,  parallel  to  tlu-  o.ast  iunn  (.a-nhu  ,„  ,!„   .■:■.::■"  ::;''::.''':.:'.':  ''::''''''\ 


'"""""-       riir  tiiiihrr  Hdl  j^'ivat  >\/.r.  and 
KoM-.Wooi).      li„.   „„,st    iinpMitaiil    n,,ru.,o,l   ,.l   ,.„nin,nv   ,      I'    ,„l,   ,       i  i    .■ 


""""p.'.'^,.'^.!"'  ""'"^-p"  '"""'  '"■""'''"l'\-  "^''"''l  Hiul  Irt.l,,..  a  V,  rv  1,1-11  i„„v. 

"11    ni-rw.iiiil    of    ..,111111.  ivc    i,    I 

....  ,  ,  ,  '!''■■     All. , 111,  r  II,, 111. ■  I..1   till-  V 

llic  wood  has  a  rhara.tmstir  Irai^rant  s„,.,ll,  „  1,,,,.!.  , ..,,.,.  i„„  „,,„  .,,,„;;,,   ;„;,;■ 


colour  from  purplish  brown  to  l.ia.k.     1    i.  |,„l,|v  ■„,|,„.,l  ,„  ,,  „„-m,„:,:„;H'„l 

S.vriNwooi).     Thrrr  arc  two  s,-.tinw.„„l,  ,,|  ..„um.i..     il,..  ,„„.  t'.   „,   ,i  '   r     ,        ,     , 
ot,..r  from  the  West  Indus.     Tli..  tonu,,.  .  ,„..  ,„.,„";;,    „„:,,;:;;  ,:;;;i  i!'  i!,  r,/:   .■   ^ 

IndMU,  lam,l,or(,.vlons,a„iw.,.Kl.       Im- ,,l,tani..,l  ,V.,ii,  ,.  ,.,iv,,  ,,v,.  (r-^.,..  W  ,,  "  ■    /,  . 
whirl,  oivur,,  m  tnitral  and  S.,iit!i,-in   liuha  an.l  Cvl.,,!  " -V. '-. -//.-) 

Urst  Indian  satinwood  ,>  v  n  .nnilar  m  app.aran...  ,.,  ih,.  ,,„.,v,l,„.,  ,„„,  „„,,,,,,  .i,,,,,,,,, 
to    h.tniKmsh  irom  ,t.  but  it  ii.-uallv  p.,-...,.  I..,  -  „„..-  „„,  „  ,,„„„,  ,,,„„„„  „^,„.,,       , 
s  dcruvd  from  ,t   sp.ri.s  ol   An,t/,nxy!,„„.  ..t   ,1„.  ( .,an,..   Mniilv.       I,,  ,iu„„h    .iv^-v  Mn.ll 
hcl|)s  to  identify  it.  ^  ' 

Kbonv       The  name  ebony  i.  r.,min..iiiv  a ..1  ,.,  aiiv  hi...  k,  lianl.  and  Ur.iw  wood    but 

prorvrly  it  is  limit.d  to  the  heartu.,.,,1  .,|  -,„.,„..  .,|  ,l„.  ^vim,  /h..,,hyrns. 


Vholn  liy  .V.   ;•.  l:j^,„.ls^  I.itl!,h,im 
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C.vlon  ebony  is  princii.ally  obtained  from  D.  Ebenum,  a  large  evergreen  tree  wl.ich  al.o 
occur.  ,„  boutl.ern  Ind.a  and  the  .Malay  I'eninsula.  The  heartwood  only  ,s  je  b  ck  1 1 
sapwood  betng  almost  pure  white,  so  that  a  section  of  an  entire  tree  presents  a  most  inking 

Andaman-  Padauk  or  Andaman  Kkdwood.     This  is  the  principal  timber  exported  from 
he  Andaman  Islands,  the  s.te  of  the  great  Indian  convict  settlement.     The  padauk  i^  a  vm 
arge  i^,rest  tree,  wth  a  ver>-  small  an.ount  of  grey  sapwood,  whilst    the    heitwood  is  'InS 
led  with  brown  and    black  markings.  ""^iii 

TEAK.-The  teak  tree  is  one  of  the  most  striking  of  the  commercial  timber  trees  of  the 
trop,cs,  Its  large  leaves  and  huge  spra.s  of  hght-coloured  llower>  giving  it  a  verjcl  Ir^  t  „s 
appearance.       t  attains  a  yer^•  large  si.e.  trees  with  clean  sten!;  of  t.ghty  to  nn^  ^       ^ 
the  hrst  branch,  and  a  gnth  ot  twentN-  t..  twenty-live  feet  being  recorded 

The  a.c.i  of  geographical  distribution  of  the  tree  includes  the  greater  part  of  India   Burma 
Siam,  Cambodia,  lochm  China,  Jaxa.  and  other  islands  of  the  Dutch  Indies.     There  a  ^ T^. 
jons  in    ndia  and  Java.     The  timber  is  of  a  uniform  brown  or  vellow-brown  colour  gr";, 
t      touch,  and  o   about  the  hardness  of  oak.     Teak  is  the  principal  wood  exported  fro,    Sd 
and  Burma,  and  most  of  the  sup|.li..s  come  to  the   United   Kingdom 

OKKKNi.i^KT  ocnirs  in  British  (Miiana.  Bra/,1,  and  other  parts  of  South  Amenca      It  is 

'  'lkn?  M  V  Tu!"''  '""■•■'  "  V '"'  ;"f  ^^'  '"'"''  "'  ''  ^^"-^  «--'  '^  •>■■-"  colon" 
.  S.t  ;   V  "  =",\';^t''^'';''l'"^"''y  ''^^--d  ^^"d  lu.uy  wood  obtained  from  Guiacum  ot)ui,udc 

a  South  American  and  West  Indian  tive.     It. is  dark  l,rown  in  colour.  w,th  black  streakr      t' 
the  colour  is  o  ten  obscured  by  a  sticky  green  gum  which  exudes  from  the  cut  surJacf 

jAKKA.nsthe  hard,  heavy,  d.irk  red  ^^ood  of  EucalyMus  marsinah,,  a  native  of  Western 
Australia.       I,  attains  a  ^vry  large  si.e.  and  planks  of  great  breadth  can  be.  obtai,^  from 
It   sexceedmgly  durable,  and   ,s   but   little   attacked    by  the  boring  teredo,  so  that  iiJ; 
e.Ncellent  piles.      In  this  countrv  it  is  most  familiar  as  paving  blocks 

d,stnb;;;Vt;^;:!rAu:S:;;' "  ^'^''"''- "'''  '^  '''■  "■^"'•^  -^  "^-^y^^-  ^-'-^-  --"y 

-Mora  {Duno,piunu/n,  Mora  or  Mora  c.xcdsa)  is  one  of  the  largest  trees  of  British  (iuiaua 
and  also  occurs  elsewiiere  in  South  Amenca.     Its  hard,  coarse,  dark  bro.vn  or  redd   I    Z^ 
tnnber  has  ong  been  known  in  the  Lnited  Kingdom,  and  ,s  rated  amongst  the  Hrs  -da  fti  nb 
at  Lloyd's  for  ship-building.    It  is  said  to  be  more  durable  than  teak 
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FIBRES 

The  cultivation  of  fibre-yielding 
plants  and  the  manufacture 
of  their  products  into  textiles, 
ropes,  cordage,  and  matting 
are  among  the  most  important 
industries  of  the  world,  and 
afford  employment  directly  and 
indirectly  to  many  millions  of 
people.  The  industries,  more- 
over, are  of  great  antiquity, 
for  we  have  definite  evidence 
from  the  Lake  Dwellings  of 
•Switzerland  that  flax  was  culti- 
vated and  used  as  a  textile 
during  the  Stone  Age,  and  the 
occurrence  of  linen  cloth  in  the 
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possibihties  of  vegetable  fib  J^   ^  ^.u     1  j^ "'  ^  r"   '""'^""'  ""'  •"•'-"•   --uv  of  tl... 
improbable  that   he   hrst   empl  v,  "  t  ,,,      ,  '  '!  "  '""  '■■'^•^'  "'  ■^■'^•'  ''"'  "  '^  "'" 

especially  in  h,siu.un,,  ex,  S/',j'' ;:;;:;. :';';=;;^'r  T' '"  ^"'"^  ^"■"  '■"■•'•'«- 

form  a  fabnr  occurred  to  h,„       T       ,',.;,         ^  '     '"  "'''•'  "'  ''''■'''"'^  ""'  ^"''"K^  "' 

and  the  fin.shcd  proch.  t  cL.         ,;      "  ;"'::'7'""';'  '"-:  ''-  '-'■"  ■'*  -tren...  simpiictv 
textiles  of  superlative   qual  '        "  "'""  "'""  ^  '""  "'^"  ^''""^^""'-'  "f  vears  a«o 

ity,  rivalling  anytliing  that 
can  be  produced  to-day. 
were  manufactured  by  East- 
^-rn  races  is  a  matter  of 
history  and  observation. 

The    fibres    emploved    at 
the    present    day     by    both 
civilised  and  tmcivilised  peo- 
ples are  as  numerous  as  tiic 
uses  to  whicii  they  are  jjiit. 
.ind  in  classifying  them  for 
purposes  of  description,  tliere 
IS  choice  of  several  alterna- 
tives.   To  the  practical  man. 
lHj\ve\er,    classifications,   al- 
thcjugli  of  considerable  inte- 
rest, are  of  little  value.     He 
is  inclined  to  look  upon    all 
libres  as  snitaljle  for  textiles, 
sacking,  rojH's,  cordage,  m.it- 
ting,  {Jacking,  and  numerous 
other  innposes.     In  this  ar- 
ticle it  is   proposed    to  d.-al 
witii    the    libres    from    tliis 
point  of  view.     It  should  he 
realised,    hc)\vi\er,    that    an 
abs(jlute  economic  cla.ssilica- 
tion  of  uses  with  relation  to 
species   is    impossible,   since 
the  same  hbre  may  be  used 
in    .s(>\eral     ways.       Manila 
hemp,  for  instance,  is  chieriy  '•""'■^  ''"'"'^  "''"'"-  ^'"^i-^^^^^--  ^'>^^^'^" 

used  for  rope-making,  but  old  manila  i.  m.ulr  mu>  paper  :  cotton  i>  u^<■(l  for  textiles,  but  also 
lor  cordage,  upholstery,  and  p.iper.  In  the  >pace  at  our  disp.isal  it  is  quite  niipossible  to 
describe  all  the  tdjres  met  with  in  commerce,  but  the  most  important  havr  br.-ii  dcilt  with. 
(  otton  is  of  .such  great  importance  ,i>  to  demand  tivitiiieiit  iii  a  M'|).irate  article  (i/.r.). 

FABRIC    FIBRES 

I"i,A.\ 

Fla.\  was  one  of  the  earliest  i>lants  cultiv.ited  for  libre,  and  lidin  tiie  times  of  the 
first  authentic  record  until  the  advent  of  c  he.iper  cotton  during  the  last  century  it  was 
more  extensively  used  than  any  other.  The  tl.ix-pl.uit.  Liiium  iisiUiliisuniim,  probably 
originated  in  Western  .\sia,  but  at  the  present  day  it  i>  exten.-ively  ( ultisated  m  nurtheni  and 
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I  AKKVINt,     lli:.Ml' 

ci'iitral  Russia,  Bclgu.ru,  HiiiiatKl.  France,  Italv,  Iroland,  Uiiit.-d  St.itcs.  and  Canada,  and 
next  to  cotton,  flax  is,  comnunialiy  speaking,  tlie  most  important  libre  plant  of  tlie  woil.l 
In  some  countries,  such  as  Indi,,,  Central  Russia,  Argentina,  and  the  United  States,  kuge 
areas  are  also  under  tlax,  but  the  plant  is  here  almost  exclusivelv  cultivated  as  the  source  ol 
linseed  oil. 

Probably  tlu^  best  flax  <m  the  market  is  that  gnwn  in  lielgium.  and  great  care  is  taken 
m  the  (-ultiv.Ltion  of  the  crop.  The  prin.ipal  llax-grouing  di>trict  is  .ironnd  Cnurtr.ii.  where 
conditions  are  exceptionally  faxourai>le  for  tile  i.lant  and  for  the  preparation  of  the  hbiv 
As  ni  Ireland,  flax  is  grown  m  rot.ition  with  other  crops,  feu-  farmers  caring  to  sow  tl.ix  at  more 
ticpient  intervals  tii.an  once  ,n  eNvry  eight  years,  an.!  the  greatest  success  is  obtained  when 
tlie  intervals  are  even  longer.  In  Irel.uid  the  plant  is  "  pulled  "  or  gathered  when  the  lower 
leaves  are  beginning  to  tall,  but  in  P.elginni  it  is  ,illowr,l  to  attain  greater  matuntv.  The 
gr.^atest  care  is  exercised  m  pulling  the  plant,  the  process  being  carried  out  hv  hand  •  the 
stems  are  ,irr,uiged  so  that  the  root>  are  all  at  the  same  level,  :  nd  then  the  1i,uk11u1>  ,.f  the 
str.iw,  as  It  IS  called,  ai-  piled  in  slooks  to  .lire  or  <lrv.  After  this  it  is  placed  in  nck>  ot 
bmides  which  are  so  p,uk.-d  together  as  to  allow  of  p.-rfect  \eiUilation,  and  linallv,  alter  the 
.seed  has  been  remov..d  bv  tluTshiiig,  the  stra\v  is  stacke<l  previous  to  the  retting  pro.v.s.,  wlu,  h 
allows  ot  the  easy  separation  ot  the  bast  libre  from  tlie  remaining  vegetable  tissue 

l'rr;>.,n,l,„„.  Tlu^  retting  or  steei.ing,  which  depends  ultiinatelv  upon  the  action  of  b.ict.iM 
1-  earned  .mt  in  tlinv  ditteient  ways  in  various  parts  of  th.-  world.  The  simplest  method,  known 
as  dew-rcttmg.  ,.  that  adopt.d  in  Xo,!h  .\m,nra  and  Ru.Ma,  where  the  bundles  are  simple 
s|nead  evenly  over  til.'  surface  ,.|  a  damp  lue.ulow.  and  the  natural  moisture  of  the  soil,  dew,and 
lain  .illowed  t.,  separate  the  lust  from  tli,-  woody  tissu.'.  In  Ireland  the  flax  is  retted  in  pools  m 
sott  water  the  pools  be,„g  either  natural  or  artiti,i,d.  The  sheaves  are  packed  loo.elv  under 
w.iter  so  tiiat,  it  po>sil)le.  they  do  not  come  in  cont.ut  with  the  bottom  of  the  pon.l.  and  aller 
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aixnit  ten  days  the  lil.iv  >iiik.  in  tlir  l,.,ttoi,i  ,,i   f      ,        i 

is  rcgardfcl  as  r,,,,,,,!,.,,,      li,,.  „„|,„l,tv  .,[  ,h,.  u' '.,  "-"h,  ' .'""  i  !'","''"  "'  •''■'"'"I"-'""" 

activity  ,.f  tlu.  frrnicntatuv  oif,^,,,,,,,,.  "^      "  "''"'''  '"'""'  i"'l".ttr>  U,.- 

In  IV-lt,'iiiin  thr  >trau  i,  ivtt.'i'l  in  tlu'nwi  :    ,      H 

for  tlR-  pui-ims....     Tlir  hundlrs  aiv  r|„.,.iv  „„  l, '.l  n',    ,'  ,''  ,'  '"  '       ''  '^  "'"'  '"  '"•  """^■'ll-''l 

straw  t..  ke..pout  anv  lo.vi,:,  ,„„,t,.,    a„,    tl„   u","  ,  '"'';"'  ""'"''  •"'■  ■"^■-'■'l  "'H. 
to  tift.vn  davs.     The  straw  „    v  uu                "  1;'  '' '^ 'i^;  ■■  I'i.-.i  m  ti,.- uat,,-  f.,rf,-,.,M  fo,„ 

toa..o.nd,andso„u.t,nu;u,,.d  , ' :    :  ;;:;;"'V '" ""  ■"■''■^  -'"'- -'•<"-' 


nuu-hinerv.  ami  ,  u„M>t>  r»H,ti,,llv  m  Im.  ,i'in,."n',"  h '" ^'      ""'  ''"■■''^"'-  '^  '-I''''"'  ''V 

.norck.rtos.panu,.tlu.w,,odv,,.M   .      .      I        V  ';.     ■'■  ^'"'n     '"   ""'  ''''""^  '"•"'•"  '""' - 

till  sin\|\,.^  II,  „,iii..  ( (Hill- 


woody  part,,-].,  and  ivnd.n.d  nt  f.,r  tli.  niaik;:,,     li:;,!;!:!:,!;;',:;,:.""'  "'"'■  "  "•'■'■''  ""'■■"  "'^^ 


tries,  but  s.-iilrliiiit;  nia<linH.,n,M-\tcns,v,.|,-  „„  i  i  ••■■"'>  ^.n,  s,nM\,.,  n,  „,ni,.  ,  ,„iii- 
Durni,  til..  pn„...,:tlK.  hn-l.-i  I,  nis  !' '  ,  '  ij^;;  ^  ^'"  l'"-^';-  "--^'--^  d.stn.is, 
beat  out  all  tlHunodvlV.mnu.nts   a,.!  uh,        ,,  ""■"""''"'  ■•■V"lv„i,'  hlad,.    u|n,li 

store,  and  tlieiv  linallv  ImK  d  I'.^r ;,::!;.;   ''''''  ''""'•  ""  ''"'  "'"'■ '^  """-''  •"  "'- 

Flax  lihiv  is  fn,n,  twelve  to  tin,  teen  mehes  „,  length,  ,nul  v.ries  n,  eolon,   tioni  s.lverv    ■,    ^. 
toyellowish   «lnt,.,  .ircordiiiK  to  the  n,..tlio,l  o|    ,,tt  n   lioni  s,lv, , \  ,^, e\ 


t'-'  -nnnenial  plan,  hi.vs,  hut.  ne^•e,■,h       :       J,        "i  ,1  ^  ir'"'  ,  "    '^  "":  ^"""^-'  ' 

.-akin, ta.„e hnen.  handkeiehie. iia.. .^ni^h:::;'' :;:''',:;:i;,r:;::-:;:.^   ^ 


;«,./„  <,,  ( «,/„',•,   iv.iM,,, 
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IIlMI- 

Many  lihivs  arr  kiKiuii  <  omiiunially  as  "  lifnii)s."  >•.;■..  Si>al  Hemp.  Manila  H.-nip.  ,ui.l 
Bc>\v>triM|,'  Hfnip.  l)iit  the  true  luni])  is  tlic  l)a>t  lihic  ol  Ciiiiuihis  s,ili;n.  a  plant  natiw  t. 
wl'sUtii  Asia,  and  hclonKinj,'  to  the  stingiiifj-nfttlt-  family  {rrticucccu-).  Like  !lax  it  w,. 
<-ultivati'il  tor  (viitiirics  bdorc  tlic  I'liristian  I'lra,  and  nt\t  to  lla\  was  tlif  most  iniporta'it 
Vff,'i-t,ii)lc  textile  matcri.il  Iwforc  tiic  introdnction  of  thf  (  luMpcr  lotton  and  jntc.  Tlir 
|)rin.ipa'  licnip-^'iinvinK  conntrics  aic  Knssia.  Anstria.  Italy.  Turkr\-.  Cliuia,  Japan,  ,ind 
tlu'  United  .-states.  ThronKJiout  the  K.ist  the  |ilant  is  lultiv.ited  chiellv  ,i,  a  sonire  of  the 
intoxicating  drng  known  a^  "  hh.mf,'." 

The  plant  leaches  ;i  height  of  from  lour  to  t.'n  feet,  .ind  imder  espe<-i,dlv  f.ivo\ir.d)le  cinum 
stancts   ,1    height    of    twenty    leet    i-    not    nnmnnnon.     >onii-  of   the   imest  gradis  of  hemp 

come  from  It.ily.  wheii'  the  plant  is  l.ngeK 
cnltivated.  and  an  .Kcunt  of  the  It.iJKin 
methods  ,if  cnlti\Mtion  ,ind  |)re|).iration  will  he 
ol  iiitii'esl.  (ire.it  care  is  taken  in  i)repanng 
the  lields  lor  ihe  seetl.  and  manuring  is  \er\- 
tlirtronghly  rallied  (Mlt.  Tlio  crop  is  considered 
readv  for  h.ir\esting  when  the  tops  of  the 
|)lants  begin  to  turn  \ellow.  ,ind  the  in.iK 
plants,  which  yield  the  best  fibre,  are  alu,iy> 
(lit  before  the  female.  The  ^lems  are  thei: 
g.ttlii  red  in  buniUi's  and  iil.iced  on  trestles  te 
dr\-,  when  they  .ire  re.idy  for  the  next  process, 
\i/..  that  of  retting  m  water,  .\fter  the  retting 
Is  coniplet(^  the  stems  are  c,irehlll\-  dried,  eithei 
in  till-  (■|)en  air.  a  method  which  results  in  a 
fibre  of  superior  loloiir,  or  else  i)v  artilici.il  heat 
in  ordinary  breail  ovens.  Drviiig  in  the  open 
air  takes  from  tliree  to  six  da\'s,  ,uul  ,i  gre.il 
()oint  in  fa\ourof  the  employment  of  .irlilii  ial 
heat  is  the  iapidit\-  witli  which  the  drviiig  c.ui 
he  ellected.  The  next  process  is  the  ieiuo\al 
of  the  external  bark  from  the  stem,  and  thi- 
deiditication.  as  it  is  c.dled.  is  carried  nul  iii 
\-.ui(nis  ways,  either  bv  hand-be.iting  or  hv 
the  emplovment  of  \ery  simi)ie  and  iiriniitiw 
contri\-,iiices. 

The  best  variities  of  lieni])  ari'  CK  ,nn\- 
white  in  colour,  lustrous.  >oft.  and  pliable.  The  libre  furnisiie-  a  s.itistactorv  substitnte  l.n 
flax,  and,  except  for  the  liner  li;  ens.  is  employed  for  mechum  grade-  of  nearlv  .ill  gon(l> 
eommoiily  made  from  tlax.  It  i>  ,ilso  very  largely  used  for  cord.ige.  rojies.  and  lishing-liiies. 
.md  is  extensively  emi)loyed  in  the  carpet  and  rug  trades. 

Ji-ii: 

Jute  is  said  to  be  yieldetl  bv  several  sjjecies  of  Corchorus,  but  only  two  species,  C.  t\ihiii,ins 
and  Cflliloniis.  are  cultivated  for  their  libre.  The  plants  are  regarded  as  natives  of  India, 
^iheie  they  aie  extensively  grown,  especially  in  tile  province  ut  Bengal,  and  tliev  ,ire  .il-o 
cultivated  to  a  limited  extent  in  (lima,  Malava,  and  Formosa. 

Corchorus  is  a  genus  of  the  Tiliaccac  (Lime  tree  family),  and  the  two  fibre-vielding  species 
are  annual  plants  growing  to  a  height  of  from  live  to  ten  feet  with  a  r.Hnid  stem  about  three- 
quarters  of  an  inch  in  diameter.     C.  capsuUtris  aiul  C.  olitoriiis  are  ver\-  similar  m  habit  .■! 
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Kiowtli.  l)ut  arc  rcadil\-  (listmyuislifd  bv  t!ii'  srf(l-])iKN,  \vlii(  li  in  thi-  case  of  tlie  fdriiicr  plant 
arc  almost  elobularand  in  the  |;ittcic\-lin(lric.tl.  :inil  abmit  nvn  inclii's  Inni.'.  There  are  nuiner'.'u.s 
varieties  of  the  two  species,  but  the  libre  yielded  is  fairly  constant  in  character,  and  for  the 
purix)ses  of  this  article  the  varieties  v,i!l  be  treated  of  coUectivels'. 

Jute  prows  best  in  a  hot.  damp  atmosphere,  antl  llonrishes  especiallv  in  a  highland  di>ti'ict. 
The  Seed  i>  sown  in  the  spring  either  broadiast  or  in  nurseries,  whence  the  seedlings  are  after- 
wards  transi)lanted.     Harvesting    takes   place   about    three   months  later,   when   the    plants 
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;iri-  Ml  tlowi  1,  ;iiul  tlic  inctliiMl 

finploycd    is   citluT   ciittm^; 

witli  a  sickle  or   iiiilliiii,'  i|[) 

tlii'    winilc    plant    by    liaiiii 

Tilt'  stalks  aic  (gathered  iiit'i 

Idiiullis  and  placed  in  >tai; 

nant    water    to    uiidiri,'o    ., 

retting,'     process,     wiiicli     i- 

etiectcd    ill   \aryiiiK   peiM(U 

of  from  two  or  three  day-,  in 

a  iiioiith.    Wliile  the  huiicllr- 

.ire    under    water    they   .in 

examined  from  time  to  tim.'. 

and,  wiieii  the  tibies  separate 

readily,  the  bundles  are  taken 

trom  the  water  in  i)re|)aratioii 

for  the  linal  separation  (jf  tin- 

libit'  from  the  stem.    \'arioi|, 

methoils  are  ado|)ted.  .i  (diu- 

mon  one  being  for  the  o(h  la- 

tor    to    l)eat    or    shake    the 

stems  in  water  until  all  the 

resinous  matter  of  tin.'  bark 

is  washed  away.      The  man 

stands    in    the    water,    take> 

as    many    stems  as   he  can 

coini'iiieiitly  hold,  ,Liid  >tii|)> 

off  the  bark  in  long  stramls. 

This    completed,    he    dashes 

the  rem. lining  fibre  upon  the 

surface   of    the  water    until 

it    is    freed     from    \--getal)li- 

debris,  and  after   .i   furtiirr 

washing    the   jute    e.    wrung 

•out,  dried  upon  lines,  and  linally  m.ide  up  into  hanks  for  the  market. 

The  uses  of  jute  have  been  recognised  in  India  from  the  most  remote  times,  but  the  e!)i|,loy- 
ment  of  the  fibre  :ls  a  te.\tile  by  Western  peoples  dates  back  only  to  the  last  centurv,  the  ItrU 
recorded  export  of  jute  fro.n  India  being  in  I'JS.  Jute  is  most  largely  used  for  the  manufacture 
of  "  gunny  "  bags  and  cotton  baling,  but  is  also  a  most  important  cordage  and  f.vine  ni.it.-ri.ii ; 
the  waste  material  resulting  from  these  manufactures  is  used  in  paper  manufacture.  Dundee 
is  the  centre  of  the  jute  inchistry  in  Great  Hrit.iin. 

Kamih,  Khka,  China  (.rass 

Ramie,  Rhea,  .  China  (irass,  is  an  example  of  a  |)roduct  which,  were  u  not  for  the  ditlicultv 
and  expense  of  its  production,  would  probably  o< cupy  a  most  prominent  pl.ice  on  the  market. 
The  fibre  is  witlinut  doubt  '>ue  of  tlie  strongest  and  finest  known  ;  it  is  ;>nlliant!y  lustrous  and 
Mlky,  very  durable,  and  is  >aid  to  be  less  affected  by  moisture  than  any  (jther  fibre.  Moreover, 
it  is  of  exceptional  length,  and  can  be  dyed  readily. 

No  small  amount  of  confusion  li.is  hitherto  existed  with  rt'gard  to  the  fibres  variously 
known  to  commerce  as  China  grass,  r.imie,  and  rliea,  and  even  at  the  present  time  there  is 
constant  evidence  that  the  confusion  still  exists.     Briefly  put,  the  facts  are  that  the  fibres 
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riores  3,1^ 

■of  two  disfinrt  but  cIomIv  ivl.itid  i.lniis    .,     ,!        i     i        ■ 

"  rami..."  from  tl,,.  strms  of  .,  v  „■„. f  .,..,.",    '   '""'""'^'"  "'..„,  .m.l   •■,1„-.,.-  ,„• 


strms  of  ,1  v.uM'tv.pf  tin,  |,i,,nt,  /;.  „, 
wln.-h  LrloMK  to  th..  st!iw„K-„..,tl,.  fannlv.  ?>/,..„,„,■   i,  ,v 
lU'ttK'.  I.iit  II.  mica  lloun>li,.s  m  t,-m|.,.|.itr  ,  ountn, 
Miif.uv  ol  Its  l.MVrs,  wliilr,  on  tlir  otli.r  hand    /' 


.'.  \,ir.  I.iuiu^uiiui.     |!c,ih  |>1, lilts, 

-'iniiuli.it  III,'  hililt  ol  ,1  KiH.iiitIc 

•iii.l  i-iliaiai|rii>,,|  1,\-  i|„.  \^|,|,,.  |„„i,.,.. 

"'  ',!    ■  n.  /.iiiui'sinui.  iciuiiv,  ,i  more  or 

M\r>  t,'r(rll. 


«,.,:::::« ^':;"  ?:;::-;;;:•::;,;■  :;;:::;:;::.:>,,;»,,:t' ,,,";■■  •"-' ."--- 

t.-cliiii.allvas  "nl.lH.ns"  «l,i,l,    ,,     .i    „i        '"   "iin     tn,    ba^t.      I  lie  lo,,^- slnp.  ai,.  kiioui, 

::™:Sr%^;::i;i:x;;;;:-;:;;;;/;r;;,:^;— '-tf?'^ 

.,.  v,::;i,:r  ,rz  s^s;j  ■;:  ,7,s-,.r;;;:;;„^,::;;:„';;;;::  -™"ir:; 
:i"X""  s;„"*;,i!"';;::"  ■" •■'"■• ^ ' -"-  '■>■ -■  "■'-■■,;:■;,.::;;,;;; 

kinds    of    ramie    macliiin's, 

naiiiuly,  tliose  wiiicli  iirti'Iv 

strip  the  bark  in  ribbons  from 

the  strms,  and  tliose  whicli 

not      only    decorticate     the 

stems,  but  alx)  ienio\e  more 

oi  less  completely  thr  epider- 
mis   from    the   ribbons,  and 

afford  a  material  resembling 

hand-cleaned  China  grass. 
The    next    stajje    i^    the 

de-gnmming  j)ro(  ess.  but  a!- 

tliough  many  nuthods  have 

been    devised    to   this    end, 

they    are   all    more    or    le>s 

jealously  guarded   as    trade 

secrets,  and  it  is  difficult  to 
state  the  actual  details  of  the 
process.  l£ssential!\ .  how- 
ever, the  \arioii.s  methods 
consist  in  boiling  the  ribbons 
in  dilute  soda,  and  then  ex- 
posing them  to  the  action 
of  bleaching  powder  and 
subsequently    to    that   of    a 

dilute  solution  of  acid,  until  ~ '  "-     " 

the   whole  of   the   gum   has       '    ■  ,    .  "^    .  ~  ,*,  ^ 

been  remo\ed.  •  '  .     _  .  . 

The  result  of   this  treat-        ,. „,,,„,„,,  ,,,„,,,,  ,.,,,,,,,„, ,,  ,.„,,.„,,„,.,  ,„,„„  „„  ,_^,  ,„, 

ment    is    the   production    of  .^  lo.\d  of  m.\mla  hemp  at  ciba 
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a  ftiie,  wliiti'.  lustrous  libru  known  as  "  filasse."  Tlie  fuu-ness  and  strength  of  ramie  suggests 
its  use  for  the  manufaitun-  of  ni.inv  materials  for  wlij.li  cotton,  wool,  aiul  Max  are  now 
employed.  It  is  woven  into  ^omls  of  v.irious  tles(ri|)tions  sue  li  as  lace  curtains,  handkerchiefs, 
damasks,  t.iblecloths,  etc.,  ;iflordins  a  material  of  exquisite  texture,  and  it  has  also  been  used 
for  plush  and  carjx-ts 

l'i\i;-.\i'iMi:  FiiiKi: 
.*\ltliou),'li  the  piiie.ipple  pl.mt  {.liuiiiiis  siiliiu.  Natuial  Order  llriniulituctic)  is  nsuallv 
Kiown  for  its  fruit,  in  some  ji.u  ts  of  the  K.ist,  notably  in  tiir  Philippine,  and  the  .M.dav  Peninsula, 
the  hbre  viclded  by  the  le.ives  is  the  objcc  t  of  the  cultivation  of  the  pl.mt.  The  pl.mt  is  low- 
growing,  .md  the  leaves  ,ire  .ibout  three  feet  loni<  .itid  one  to  two  nicliis  wide.  To  obtain  the 
rd)re,  the  le.ives  are  scraped  with  a  bamlioo  instrument  resembling,'  a  plane,  or  in  the  I'hilippiius 
merely  with  the  sharp  edge  of  a  piece  of  potteiy.  Modern  inadiinery,  however,  is  also  nowad.iv-- 
emphned.  The  fibre  obt.iined  is  washed  in  water  .md  then  dried  in  the  sun.  It  is  white, 
soft,  flexible,  and  very  durable,  even  when  exposed  to  the  ai  tien  of  dani|).      The  celebratnl 

I'lna  Cloth  of  the  Philippine- 
is  preparetl  from  this  fibre, 
and  the  Chinesi-  emplov  it 
in  the  mannfacturi'  of  .i 
coarse,  strong  fabric.  The 
inhabitants  of  Formosa  al>o 
use  it  in  m.iking  some  ol 
their  clothing. 

ROPE,  CORDAfiE, 

AND  MATTING 

FIBRES 

Manila  llemp,  often  known 
as  Manila  hbre  or  abaca,  is 
obtained      from      the     leaf- 
she.iths  of  a  non-edible  ba- 
nana, Musa  kxtilis,  found  in 
the  Philippines.    Until  quite 
recently    it     was    supposed 
that  this  valuable  tibre  wa.- 
yielded  by  one  species,  hut  the  researches  of  the  Tnited  States  Depaitment  of  .Agriculture 
have  lately  shown  that  there  are  probably  s,-veral  distinct  but  closely  related  species,  all  ol 
which  yield  the  commercial  hbre. 

The  plant  is  cullixated  in  ..  comparatively  small  portion  ol  the  Philippines,  the  chief 
districts  being  Luzon,  .Mindanao,  Negros,  Mindoro,  Cebu,  and  Samar,  where  the  humiditv 
of  the  atmosphere  is  relatively  high.  The  best  localities  are  the  sides  of  hiUs  of  volcanic  origin, 
where  good  natural  drainage  exists,  for  it  has  been  found  impossible  to  cultivate  the  plant 
in  swampy  water-logged  soil,  or,  on  the  other  h.and.  in  soil  which  rapidly  becomes  diy. 

The  plant  is  propagated  chiefly  h\-  the  suckers  or  plantlets  which  spring  from  the  roots  of 
the  mature  plants.  About  three  years  are  required  for  the  suckers  to  reach  maturity,  but 
seedlings  take  a  considerably  longer  period,  gener.illv  about  fi\e  years.  The  plants  at'tain  a 
height  of  from  eight  to  twenty  feet,  the  "  stem  "  b.-ing  composed  of  overlapping  leaf-sheaths. 
\\  hen  the  fiower-bud  .appears  the  whole  plant  is  cut  down  close  to  the  ground  ;  the  leaf- 
sheaths  are  stripped  off,  sliced  horizontallv-  into  layers  about  j  of  an  inch  thick,  and  these 
in  turn  split  into  strips  about  two  inches  wide.  While  still  fresh  the  strips  are  drawn  under  the 
edge  of  a  blunt  knife-like  instrument  held  against  the  surface  of  a  board,  the  process  freeing 
the  fibre  from  the  pulp  of  the  leaf-tissue,  and  leaving  it  clean  and  white. 
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Tho  finest  Rr.ulrs  ,.t  M.,nil.  I,,,,,,,  ,,r,.  „i   ,  |,^|.,  ,,  ,„,„,„„, 

fibr«^fxrumnj?in>tran<lsiil).Mit  six  f.  luwv  f..,t  i-,  l,.,i  •,!,  •    '.  ,     '  T"  '''■"-""' "w" 
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Srs.M.  Ill  M|. 
ThiTc  a,.-  two  variiti,-  ..f  s„.i|  ||,.,„|,  „„  ,   ^^^n^  ^^^ 

(.li(iin-ri^i,l„,  var,  .7,.«^M/,()aii,|  th,.  s|,,ii  ,,i  ,i„   i',,,],,,,. 

The  latter,  win,  h  is  known  a-  "  h,  n,  ,|i|,||,--  ,,  |,^   |  ,,  ,| 

of  valiiahic  iniliisti  It  -,  ii,  Ih,    Halianiav  M,\i.  ...  |  ,,,  |,\  |,|' 

the  ,„lt,vati,.n  ol  thr  plant  ha-   l.,-,„  e\,..  ,  im,  „,, '|  h,,!,  in   |,„|i  , 

an.l  ^l■''l;.'■'^•>.•>l.len.■|..>,an,i,    .„,„.,,, „iv,|„.  „,,,!, ,|,„„,„„,„.„ 

15111,-1,  hast  Ain.a  haw  |i,,Mlii, ,  ,1  ,i-al  ,,l  ,1,     ,,,,  .|  ,,,,  ,i,,v 
The  plant  le(|iiires  for  its  ,  i.,.i  -atisf,,,  ,,„v  ,|.  v,  I,,|„„,.|,|' 

stone,  1)1, t   it  does  well  on  ni)-! 

stony,  dry  soils.     The  pi  in!  ition- 

are  laid  ont   from  sii,  k,i>  ,is  in 

thecaseof  Mainl.i  henif'  <<■,   ii...i 

the  hulluls  wliii'h  app.     ;   on 

flower-st.ilks   in    tin    ,i..snioii-  ■)! 

the  withered   flowers,    inu'li     ,, 

the  same  \va\'  as   "sets"  ,.,  ,   i, 

on    oninn    plants.      The    pi.;,, 

are  set  iti  holes  duriiin  the  r.,r.' 

season,  and  practically  the  oiil\ 

attention  given    to   the   fields  is 

the  cleanne;  aw.iy  of  weeds  ahoiit 

once  or  twite  a  yuar.     In  this 

case  it  is  the  long  sword-.slia{)ed 

leaves  of  the  plant,  armed  with 

prickles  along  the  margins,  which 

yield  the  fibre,  and  the  first  crop 

of  the  outer  leaves  is  cut  at  the 

end  of  the  third  oi  fourth  year,  ' ' 

accoiding  to  whether  the  phints  were  grown  from  sucker,  or  an    "mast  ,i     •     ■  -    .       <...., 

from  the  bulbils  occurring  on  the  flow, tiiil,'  ■•  ii,  i-t  "  or  "[)..|.  ."     In  V,i,'.i(,.;     ,.,       .  r.ige  of 

ablaut  fifteen  leaves  is  obtained  annually  for  a  period  ,.f  .du.nt  lw,„tv-liv,  v.mis,  and  m  the 

Bahamas  the  same  number  is  obta,n,.<l  for  frMii,  si.x  t,,  tw.Kv  v.mis.     .\t  tl„.  ,'nd  of  these 

periods   the   plants   send  up  the  llowering  stem,  .in,l  ul„„   ,,ii,v  th,-  tlow.ring   ,s  ov,r    the 

plants  die. 

The  machines  used  to  separate  the  tihiv  fnun  the  haves  ar,'  ^.^nerallv  kii,)w,i  by  then 
Mexican  name  of  "  Kaspador,"  which  suflici.'iitly  indi.-.ites  th.ir  e-smtial  action.  The  leaves 
are  fed  into  the  machine  whiih  effectively  sci-,,i)..s  out  the  pulp  and  at  the  same  time  washes 
the  fibre  in  water  which  is  kejit  running  in  a  steady  stream  to  remove  .ill  d.'his.  The  libre 
IS  then  hung  in  the  sun  to  dry  and  bleach,  a  process  whi,  h  occupies  about  two  or  three  days. 

Sis.il  is  a  straight,  smooth,  and  cl,  an  lihr,-  of  a  yellowish-white  colimr.  ii.easiiri!,"  from 
two-and-a-half  to  four  feet  in  length.  N..xt  to  .Manila  Jienip  it  is  the  most  valuable  of  the  hard 
cordage  fibres. 

The  genus  Agave  possesses  several  species  \ielding  Vi,l,iable  fibres, and  ne.\t  m  importance 
to  the  sisal  plant  is  the  American  Aloe  or  Cntury  I'l.nit,  .1  ;-,f;v  iuncricam.  This  species,  which 
receives  its  name  of  Century  Plant  from  the  fact  that  it  llowers  only  at  long  intervals  and 
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then  dies,  is  cultivated  in 
Mexico,  wiieie  it  is  known 
as  "  Maguey,"  while  tlie  (ibre 
yielded  by  it  is  described 
under  the  native  name  of 
"  pita." 

Istle,  or  Mexican  Fibre,  is 
yiehled  i)y  live  or  six  species 
of  plants  growing  on  the 
arid  tablelands  of  northern 
Mexico,  but  the  greater  part 
of  the  fibre  is  obtained  from 
the  leaves  of  Agavc  luicrii- 
aiiiUui.  Istle  is  employed 
in  the  manufacture  of  the 
cheaj)er  grades  of  cordage. 

PlIOKMUM     FlMKI-: 

I'hormium  libre,  often  in- 
correctly   known     as     New 
Zealand    I"'lax   or    Hemp,  is 
obtained  from  the  leaves  of 
I'hormium    touix,    a    i)lant 
belonging  to  the  Lily  family 
{Liliincdc),  and   found   wild 
in  New  Zealand,  Norfolk  Island,  and  the  Chatham  Islands.     The  [ilant  is  said  to  be  unrivalled 
for  its  yield  of  hbre,  the  sword-shaped  leavi's,  whi''-  measure  from  live  to  ten  feet  in  length, 
giving  upwards  of  (if teen  per  cent,  of  their  gre.        •   ight  as  cleaned  hbre. 

The  Maoris  have  long  bi'cii  known  to  pripare  a  most  excellent  libre  from  I'hormiuni  by 
hand,  and  even  at  the  present  day  the  macliine-])rei)ared  product  cannot  approach  the  native 
article  in  ([uality.  The  hand-made  libre,  h()wever,  is  much  too  expensive  to  be  able  to  com- 
pete successfully  with  other  conunercial  libri-s,  and  in  all  tl;e  mills  controlled  by  limopeans 
machinery  is  employ<'d.  Tlu'  leaves  are  lirst  crushed  between  heavy  rollers,  and  the  soft  tissues 
strii)])ed  off  by  beaters  attached  to  a  iiAohing  drum.  The  fibre  is  then  ver\'  tlioroiighly  washed 
in  running  water,  and  afterwards  exjiosed  to  tlu  dr\'iiig  and  bleaching  action  of  the  sun.  .\lti'r 
being  further  cleaned  and  straightened  it  is  made  up  into  hanks  and  balrd.  Within  recent  years 
the  New  Zealand  (iovernment  has  leciuired  that  all  I'hormiuin  fibre  (Aportt'd  shall  be  graded 
into  dclinite  ([ualities  recognised  by  tlu-ir  olticials,  an  action  designed  to  'naintain  the  reputation 
of  the  libre  upon  the  world's  markets  by  guaranteeing  to  merchants  an  unvarying  qualit}'  of 
tlie  |)rf)(luct.  I'honnium  libre  is  soft,  nearlv  white  in  colour,  with  a  silkv  lustre,  and  its 
breaking   >train  is  stated  to  be  liigher  than  that  of  either  hemp  '>r  llax. 

HowsruiMi  iI:;Mi's 

These  libres,  which  niiive  iheii'  iiaiius  from  the  fart  that  the  natixes  in  \arious  parts 
f)f  the  world  are  said  to  pii'|)are  their  bowstrings  Irom  them,  are  derived  from  the  leaves  of 
seNeral  specii's  of  Sanses  iiiia.  an  impoitant  genu--  ol  I.iliiucac,  with  represeiilalives  in  the 
tropical  regions  of  both  thi-  ( tld  and  N>w  Worlds.  iln'V  oci  iir  in  C'eylon,  on  the  West  Coast 
(;f  Africa,  and  in  the  ICast  liidu  .^  exii'iidiiig  from  Bengal  to  Jax'a  and  China.  The  most 
imiHirtaiit  s|)ecies  are  .S.  i^iiiiiiriisis,  a  native  of  (iuinea,  and  found  in  tiie  West  Indies,  Central 
America,  Abyssinia,  and  Mauritius;  N.  Rnx/iiir'^liiiiiiii,  a  well-known  plant  of  India; 
i'.  cylmdricit,  occurring  in  South  .Mrica  :   S.  loiiiit/lcra,  a  native  of  e'piatoneal  x\frica,  but  now 


Fibres 


distributwl    to    tnii)i(  ,1    \in,.ri..     .  ,       , 

Hast  .un,.;  .ui  .':/!.';;;■:  ■:;;;::^;::i:'''^;;' ;^     ■'•  """"■'''"-  ^ ""  - 

plants  uiti,  tlii.k.  (l,..lu.    ,„„  .11,.         ',      •        ^ '"  '■     'V  ''"•  ^'"'"'^  •"■'■  l>''>-"n..i;.l.  st,.,nKs> 

l"<-al.t.v  h-.ng  Janu„a  '•^'  ■^""■'"  "•  ""'  '"  "'"  ^^'•■^'  ''"''-  'I-'  P-nniul 

Mai   :iiii>  ||i  mp 

^«mn'///,W<,^th^uturd       1,   V,        ;;;    '^  "    ;'"■','••"■"  ^'^•""'■•'■•^  plant   l.,-!,,,,.,,,^  „.  ,1„. 

immonso  n..sl,v  i;^.x- '      t         V  J     i/  ;""'   ''^•'  l'""'  ''""'■^^'-  ''  ">'-'-  '""-''-'1  strn.  wth 
TIu.  plant  is  fon:/        „  ;      i:,;";'':,'"'' •'"•',  ■'  ''r  l;'""'' •"-'>  '"H  a.nt,al  st..n.,. 

Sinn   IIkmi- 
TlR.  plant  i>n„lu,„,^,  this  i,l.,v  „  r>„A,/,„,„  ,„„,,„.  ,,  „„,,„,„.,  „,.  „,,.  ,,       . 

xrind'";;;;; ',:";;.'"  "::'""'^^':"";  "'f'"  •■■  '-■'^■"  --  '-'■■  -^ ' : . '.;,:i:i:;  '.n's 

T,     '.                '^f>    iM'ly  cuitivalrd  „,   |,„1m.  ,„u,v  ,.>|,,.,  ,aliv  ,n  th,    \,„ih-\V,.,    I',.,vnuvs 
tl    kK   „  ,„d.,r  ,„  „,,    ,  „„,  ,,„^,,^.  ,„,^^,,,,,,,,,,,  |^^^,^_^  ^_^  _|^^  I  . 

dan...  of  n.on>  .v,v  ailouv.l  for  d.^vlop,,,,,,,.     Th.  „h„.  ! ,.,„„,  f,,,,,,  ,h,.  .t  n .  h 
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are  uitlicr  ml  with  a  sickle  or  i)iilled 
up  by  liand.  liuridles  of  tlic  stems 
cleared  of  the  leaves  are  [)laced  in 
water  for  tlie  retting  process  which 
is  C()m|)letc  in  a  lew  days.  Tiie 
ojier.itor  then  separates  tile  barl< 
and  wood  from  tiie  tibre  in  a  wav 
\<'ry  similar  to  that  emi)loye(l  (or 
jute,  viz.,  by  dashing  the  retted 
>tems  upon  the  surface  of  tlie  w.Uer 
imtil  the  cleaned  libie  becomes 
separated.  The  drying  is  ellecled  in- 
hanging  tiie  fibre  upon  bamboo  sup- 
])(>rts  e.xposid  to  tlii'  sun.  a  ])rocess 
which  also  bleaclies  tin-  liliri'. 

CoiK 
Coir,  or  coco-mit  tilire.  is  oli- 
t. lined  from  the  outer  husk  of  l\\v 
cocoiuit.  the  fruit  of  the  coco-mit  palm,  a  tall  graceful  tree  from  -i\tv  to  a  iiundre<l  frrt 
high,  bearing  a  crown  of  large  feathery  leaves  .uid  ^pik.  -  ol  Miiali  h  .\\,.i>.  In  ,  i.nimerci  , 
tlie  cliiif  roco-nut  products  are  oil  and  libic.  the  latin  being  known  to  tlie  trade  as  "■coir." 
The  rii)e  coco-nut  as  it  occurs  <<\,  tlie  tree  is  a  large,  oval  body,  angular  in  section,  and 
with  oiii  end  somewhat  pointed  :  the  thick  outer  liu-k  is  compo-ed  <it  lilir,  -,  den-.  I\-  packed 
together,  and  -'mounds  the  "nut"  so  familiar  in  lhi>  co'utn.  In  pi.  p.irmg  ..>ir  lor  tl..- 
market,  the  obj-ct  is  to  separate  tin  outer  husk  from  tlie  inner  nut  and  to  obtain  tlie  cl.aiied 
hbie.  In  Ceylon  the  husks  are  -plitopeii  by  forcing  them  ,ig,niist  .  pointed  stick  lived  iii  the 
groiuul.  Th.'iiext  process  is  to  soak  the  husks  in  wati  r,  the  >.■  ikii.g  bcnig  can  i.d  out  eith.r 
in  pits  or  in  brick,  iron,  or  wooden  tanks  into  wliic  li  steam  can  be  admitted  to  warm  the  water, 
'ireat  <are  is  taken  to  avoid  over-soaking,  but  when  the  husks  are  sutlici.'utly  softened  they 
are  be.iten  with  wooden  mallets  and  then  ru!)l)ed  between  the  hand-  until  all  the  interstitial 
tissue  has  been  removed  from  the  fibre,  which  is  then  riLidy  for  di\ing.  In  tli.'  ICurop.an 
f,u'torie>.  however,  machineiy  ha>  been  substituted  for  hand  labour. 

Coir  fibre  is  coarse,  clean,  stiff,  and  very  elastic,  and  although  not  of  gr.-at  strength  is 
largely  used  in  the  East  as  a  rope  and  cordage  material  on  account  of  it-  powei  ..f  willi-t.iudiiig 
the  action  of  sea-water. 

The  screw  pines  also  afford  a  useful  matting  materi.d.  Tlieir  lea\es  are  .  ut  into  strips, 
and    u.sed    for  m.iking  bags,    mats,  wrappeis,   etc. 

"  Russia  mats  '"  are  made  from  strips  of  the  inner  ba.-t  of  tlie  l.ime  tree. 

BRUSH  FIBRES 

An  important  .ipplicati.in  ol  veget.ible  libres  in  the  arts  is  tor  the  manufacture  of 
brushes  and  brooms.  In  a  few  cases  the  stems  of  the  plant  .11  e  -ulli.iently  fine  and 
elastic  to  be  used  directly  for  the  purpose,  as  in  the  ca.se  of  the  Broom  .Millet,  wlieie  the 
fruiting  -*alks  are  cleaned  of  the  seed  and  used  for  the  well-known  "  Wnetian  whisks  "  of 
Italy,  and  for  other  kinds  of  brushes.  The  roots  of  the  Mexican  grass,  kiMwn  to  the  trade  as 
"  Broom  root,"  are  also  imported  into  (lermaiiv  and  France,  wiieie  tiny  aie  manufactured 
into  cheap  bru,-,hes  and  shipped  to  the  United  States.  Again,  the  laots  of  Khus  Rhus 
grass,  a  native  of  India,  are  said  to  be  used  by  the  weavers  of  that  countrv  in  arr.anging 
the  threads  on  the  loom,  although  the  libre  is  best  known  as  the  material  from  which 
the    fragrant    si  reeiis,     or    "'  tatties,"   are   made. 
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Among  the  most  imoortaiit  of  th,.  t,-  ,  ,  i 
various  -Masses  "  or  pi^lS,,  a^^. 'ff  ^n^  vl    ,  '"^  ^"'"-^"'«-  "— •  -<^  the 
dark-brown  or  black  fibres  are  obtained  f,  '.n  VT     T""'  ^''■''  '"^"''"-     '^^'"''^  *-''"^^'= 

of  palms  growing  in  tropical  Ari^:fJ:rxScJ  '"  '"^''•^'-'"'^  "^  ^^^nous  species 

Balua  piassaba  is  derived  fn.in  the   leif-st,iL-       it  ,       , 

leaves,  abundant  in  svvamps  and  on    n   ,   h  n  11       '^'  ''^">'i^'"""  P-'l-  wuh  pinnate 

little  preparation  of  the  fibre        enn"      f       ,      '?    ''u    '"""'"''^'  "^  "'''"■''  '^'•'-''-      ^erv 
fringe  of  coars..,  .lex.ble,  somi^ij  ,    ^  '^  S  :^;'  ^^  X""^  ''""  '"Vr^^"^^^"'^  '"  ^^ 

with  a  small  axe,  and, after  a  simple  ,  le  u  ,',  1  '"  "  "''"'"'"''  ^'>'  ^''^'  "^'''^■'-'* 

for  the  market.    It  is  largely  en:^i:v:i     "5,  'i^rri'S ''[^T'  "^  '"'^^^"'^'  '^  "^""' 

A  fibre  which  .s'finer  an        i     .     ^         ;,:'r;:^  ■"'""'  "^'^  ^^"""'  ''^••-  f''"^  ''">«• 
piassaba,obtainedfronithee.Jl    Ik    '//.''■"  •;'""'''•'  "  ^''''^  ^""^™  ^  Madagascar 

Fibres  .innlar  ,o  th^  '  ui    nS     W    r^" .'n"""',  ' '"'"'  '"'"'"■"■^  '"  "^  -'--I- 

interesting    b..ing  the  stilt    \.        VA^    '     n"       7'^"^  '?' :'^"''  '^"''^^  "^  I''''"-  ^lie  n.ost 

^sr:fi;:;i:;;;:;r;:-:::"'s-  i  ^r»^ 

r™„..,.,e,™i..,„„„.n..,„. ,:,,;';i;,'',t'::.'l:!;;;,;:;,;!:s:!';;;,r",'f,;" 

»;'L;';ii,:i*;  ";;;:;«,";;;;i^x;;;;:s;:. ■  - ^  - ^  ■-  '»■  ->■  -- 


PAl'l-R-MAKIXti    I-Il!Ri:S 


The   essentia! 


inateiial 
varyinj,'  (|ualitir>. 


constituent  ot   j)apcr  is  cUulc 

vegetable  fibres  for  tiieir  supi)ly  of  thi 

cannot   he  made  mto  paper  of 

the  cost  of  manufacture  being 

tlie    main    considerations.      A 

large  quantity  of  paijer-making 

material  is   obtained   from    the 

waste  of  jute  and  rope-making 

mills,  hut  at    the   |)re.sent    day 

probably    the    most   inij)ortaiit 

source  of   material   is  found  in 

wood    pulp,    which    is    merely 

timber,    pielei-,d)ly    conifeious. 

reduced     to    a     soft     pulp    by 

luechanical  and  chemical  means, 
l-lsparto  glass  aUonN  an- 
other Nahi.ible  jxipei-makiiig 
ni.iteiial.  It  grous  in  .\o,tl, 
Alnc.i  ,md  Soutiiern  .Spain, 
occurring  in  dense  tufts  on 
r..cky  Av.d  ..nndy  soils,  .t-d 
reaches  great    luxuriance    ne.ir 


'■■  .ind   l)apei-inakeis  depend  entiri' 

There  ,uv  reallv  very  tew  libie: 

the   anioiiiit  of  cellulose  thev  cont 


1\'  u|)on 
-  whnh 
am  and 
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the  sca-cd.ist.  TIrtc  art-  four  chiLf  variutits, 
\iy..,  Spanisli,  usually  icgardid  as  the  bf>t, 
Algerian,  Tunisian, aiul  Tripoli,  the  last  three 
being  in  order  of  e.\cellen(e.  The  paj)er 
manufactured  from  this  grass  is  pliant, 
strong,  transparent,  and  of  great  puritv, 
i)ut  (  annot  eompete  in  price  with  the  cheap 
(|ualities  madi'  from  wood  \m\\i.  A  gra>s 
very  similar  to  esparto  in  its  paper-making 
qualities  is  the  Hhabur  grass  of  India.  The 
straw  of  numerous  cereal  grasses  is  also  used 
where  obtainable,  wheat,  oats,  and  barley 
being  employed  in  iiumpe,  and  rice  in  Asia, 
but  the  jiapers  are  of  a  low  grade,  and  nun  h 
interior  to  esparto  paper. 

The  fibrous  inner  bark  of  the  Baobab 
tree  (AdiUisonia  digihitu)  w.is  also  .it  one 
time  used  to  a  f.iir  extent  foi-  paper,  but  its 
Mse  has  now  declined. 

The  [)ai)er  used  so  largely  by  the  Jap,iiie>e 

for    I, interns,    umbrellas,   aiid    books    of    ,ill 

kinds,    is    made    from    the    ynung  shoots   of 

^^^^^  ^^^_^___^  BroHssonctia  pupyrijcru,  the  |)a!)er  miilberr\-, 

%    ^         _J|^B  I^IE^^^^HH         ^^''i^'i  widely     distributed      throughout 

Hastern  .Asia  and  I'olynesia.  The  plant  is 
also  inteiestiiig  as  the  source  of  the  famous 
Tapa  cloth  of  the  South  Se.i  Islanders. 

Chinese  rice  paptT  is  prepared  from  the 
pith  ol  hatsui  papyrifcra.  a  pi.mt  common 
in  Formosa. 

A  jjajH-r,  common  in  India,  and  known  ,is 
■■  Nei)al "  and  '"Uaphiu'"  paper,  is  made  bv 
the  hill  tribes  of  Nepal  from  the  bast  tibns 
of  Dciphnc  itiiiiiabiiui  (I),  papyri  I  era),  and  one 
or  two  other  closely  allied  plants.  The  paper 
IS  remarkably  tough  nnd  smooth  and  has 
received  high  coiuniendation  from  l-aiglisli 
experts. 

Tile  ■'  Papyrus  "'  <if  the  aiuienl  Hgspli.uis 
was  obtained  iKnn  tin  pith  of  Cypt'rus  J'apyrits.  ,i  >edge  formerK-  larfiely  ciiltivatt'd  on  the 
banks  of  the  Nile  in  Lower  ICgypt.  The  ])lant  h  now  found  on  the  ri\'er  b.iiiks  of  Ab\-^'-nii.i. 
Sicilv,  and  I'.ilestiiu-.  and  is  one  of  the  princij)al  constituents  of  the  "sudd"  or  masses  ot 
floating  \cgit.ition  louiul  in  the  L'liper  Nile.  Tin-  |>.ipyru.>  u,i>  |iiepaied  b\'  pressing  totjetlnr 
strips  of  the  pith  pi cvioush' soaked  in  water. 

The  "Ola  k.ives"  largely  ii>ed  a-,  a  \\ritinf,'  material  by  the  natives  ot  CeN-lon  in  foiiucr 
times.  Was  pre|i,ir.d  from  stiii)s  oi  the  \dung  leaNcs  of  the  beauliliil    r.ilipiit  I'aliu. 


(;i.\NT   ALui:.   i>.\i<ii.\i)(ii;; 


SILKS  AND   FLOSSES 


These  libres  are  found  attached  to  the  seeds  or  the  w.ills  of  the  seed  pods  of  various 
plants,  .irul,  biolosncillv  ^ne:ikin£r,  -iri;  mteudefl  to  .'liij  in  tile  dispers-al  of  the  seeds  bv  tlie 
Wind.     They  ,ire,  therefore,  very  similar  to  cotton  from  .i  botanical  point  of  view,  but,  unlike 
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this  fibre,  tlu'v  arc  practirallv  us(l(ss  i,,i  t(\tii,.  niM,  ■         i       ,. 

m  section  and  iJu.  d.ara.t.UK    '  u.S  '  iif  r::,^' .H  "  "'"""""  ''"'"^  "'^  '"''''^' 

macK.  to  .npiov  It  as  a  t..n„.,  aLl  u  ::':;;„',K"::;,a  i;':;:^::;;;;:^:;:"";:^  Y  'r 

Hos.  it„ou«,. ,, ;:;,  .;:i,;:;.:';: :,:;  •i;,::;";,^  ;:;:';;r::,";:;  -r--  -^  ••"-  -  '"•• 
a.J::j;=tS;ir}:;;;;;;;::;;::;;ii:i^:;:-^ 

no  re..o,nised  position  on  tho  n.r.,.,,     T,.r. '  ll^^n!:,;;-      ^     ;;::  ,f  .i:;^:';,  '':!  'IJ"- 
as  they  are  soni..tnnes  railed,  ami  >p,uv  p,,n,u>  ,!„.  „„.,n..,n  „1  hu,  v      T,         M  L 

it  has  a  sootinn,  effeet'wi;;;  u.d    n      1  ■  •        i'.  i    ••  ;';"•;"-;'"  '■'-  '^  ^'«';!"  'hat 

^-/^;n.  in  Ar«en.n,a.  and  o,l„.,  ilo.,.'„v  ..uJ\      Zu    7  X    ;''"""''^";:'"  ^  ^-'-" 

that  of  7^.  ,.uuuflon,.  a  plant  «rown„  „,  ivn;,.;;  h, 'n, .';,:;;;;.  ■  •:: ':'""^  •""'  '^'••"""""^'- 

Misci;ij.A\i:()is  Fii5Ri:s 

The  Tapa  eloth  of  the  I'a,  ,„e  l>lan.l,.,s  ha.  l,..,,  „  l,,,.  ,1  ,„  und.r  -  I'ap., -makne'  Fd-r.-s  "' 
The  famous  I  ganda  Hark  Cloth  .  pr.par.d  W  h,at,n,  the  h;uk  of  a  .p., us  ot   fc,  th 

cunous  grooved   mallets  of  hard  wo„d   until  th..  ,/.im   has  been  got  rid  of  aiul  ,h       n,  i 
re-uered    supple.     The  I.aee  Bark  of  Jainaiea  .   the  ba>t  of   1.,^  Ir.U.ruu   alid  t  u!  I 
knovvn   as    a  faney  material    lor   ,  ravat>.   fnlU,    fan.,     and   wall   nnianieius.      ih,    popular 
r^tnama   hat  is   plaited  hon,  strip,   o,    t,„.  y„un.   Laves  „f   r.,,/./,..,,   ^,/„„,,,   ,'  ,!;     " 
i.ke   plant   growing  m    Central    aiul    >„nth   Anur„a.     The   le,,  well-known    Ii.pi-Appa   hat 

f  n^ivnr/   "     'T       7-^:  ?""'"    "^'^'   ''■'""    "'^'   '"'^''^  "'■     '■     '""""^^"S,s.        The  Mallow 

lamih  {Malvcaw).  U,  wlu.h  the  eotto,,  plant  beh.iigs,  is  partieuLirlv  rieh  in  tibre-vl.'ldin-  plants 

and  some  of  tlii^   nio.t  in-  .  "  i    ""■''• 

teresting  oeeur  on  the  genus 

Hibiscus,  a  group  of  plants 

distinguished  by  their  large 

showy  flowers.       •  Deeean" 

or     ••  And)ari  "'     Hemp    i> 

obtained  from  the  >teni>  ol 

//.    iannaliinits,    culti\ated 

for  its   fibre   in   most   ])arl> 

of  India. 

The  inner  bark  of //.  <V<i/;(s, 
a  tri'e  oecnrring  in  the  West 
Indies,  ahords  the  Mountain 
-Mahoe.  sometimes  known  as 
"Cuba  I'.ast,"  usi'il  for  hats 
and  lor  other  millinery 
p/urposes. 


COTTON 


Coriu.N  IS  the  most  im- 
port.int  mateii.d  used  for 
ni.iiiV  clot  bin;'.  Isavir,:' 
(luring  eoniparatnclv  reeeiit 


'     '•      A-'N, 


L.\IiOLAliO    amoS    lAKM,    G<Jl.D    Co.\Sl 
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years  almost  entirely  supplanted  linen.  Cotton,  too,  has  successfully  competed  with 
wool,  and  such  materials  as  tlaniielette  are  entirely  made  of  cotton,  whilst  fabrics  of  mived 
cotton  and  wool  are  much  more  common  nowad.iys  than  in  former  times.  Scientitic 
discoveries  have  I'nabled  cotton  to  be  so  treated  that  it  appears  almost  exactly  like  silk, 
with  the  result  tiiat  cotton  veheteeii  and  sateen  are  made  on  a  larf,'e  scale  and  form  cheap 
substitutes  for  velvet  and  satin,  which  are  made  of  silk.  Mercerised  cotton  can  be  made  to 
resemble  silk  so  closely  tiiat  many  "  silks  "  are  so  only  in  name.  Cotton  is  so  useful  to  civilised 
man  that  this  one  plant  can  supply  liini  not  only  with  cotton  clothing,  but  also  to  a  certaui 
e.xtent  with  substitutes  for  wool  and  silk.  To  the  micivilised  races  of  the  world,  whose 
neids  are  sim|)ler,  cotton  is  a^ain  most  important,  and  all  kinds  of  native  garments,  ranging 
from  the  simple  loin  clotii  of  ])rinuti\e  people  I"  the  elaborateh'  decorated  robes  of  other  races, 
are  made  entirely  of  cotton 


A    SorriilCRN    CdlT.N    I'lANTATlON,    U.S.A. 

Cotton  was  \x(ll  known  anti  m  conunon  use  in  India  long  before  the  Ciiristian  e'a,  for  in  an 
old  book  wriltrn  ab(i,it  S()()  n.c,  the  plant  is  rehired  to  fre(pientl\-,  and  in  surii  a  uayas  to  -how 
that  it  was  cpiite  lannliar.  Nearchus.  tlie  admiral  of  .Mexandei'  the  (Ireat,  wlio  took  part  of 
his  armv  along  the  >hoi-es  of  the  .\r.-il)ian  and  Persian  (iulf  about  327  U.c,  says  :  ""  Tliere  are 
in  India  trei>  bearing  as  it  weii-  buncho  of  wool.  The  n.iti\es  made  linen  garments  of  it, 
wearing  .i  shut  \\\\\<\]  n-ached  to  the  middle  of  the  K'g.  a  >hvr\.  foldid  about  the  sho(;!ders,  and 
a  turban  lulled  round  tlie  hrad.  aiul  tlu'  linen  ni.iilc  l)\-  them  from  this  sulistiuice  was  line 
and  \\hiter  than  aiu'  otiier."  Indi.i  was  tip'  cmtre  of  cotton  ciilti\ation  .iiul  manuf.icture 
in  the  eaiiv  davs  and  for  long  aftc-rw.irds.  Indian  cotton  goods  were  sent  lo  many  p.iris  of 
the  world,  and  our  umd  ""  calico  ""  was  onginall\-  given  to  tins  faniiliir  niatriial  because  it 
(aine  from  the  Iiidi.m  ]iort  of  Calicut.  I-"rom  India  cotton  plants  were  prob.ibly  sent  t<i  China 
and  other  nei;;hbouring  countries. 

Later  explorers  found  cotton  in  other  regions.  For  example,  in  1492,  Columbus  noted 
that  it  giew  abund.uillv  in  the  West  Indies  and  on  the  neighbouring  co.ists  of  .America,  and 
that  the  nativi's  had  consideral)le  skill  in  making  it  ui)  into  cloth.  In  Mexico,  Pera,  and  Hra/il, 
cotton  was  well  known  and  in  .Me.xico  was  tl'.e  cliici  .irth'le  •"•f  clotlnng.     In  parts  of  trop-ieal 
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Pholo  I'f 


1'tttntint  ttnj  I'ttUntine 

SHipriNc; 


COTTON    AT    NEW   ORLEANS 


Africa  cotton  grows 
wild,  iiiul  is  used  by  tlir 
iKitivts  to  inakc  cloths. 
Tlic  cotton  pliiiit 
l)cloiij4s  lM>tuniciilly  to 
tlif  Mallow  Order  or 
MilliiiiiilC.nml  Im  loM'ly 
ri'latcil  to  tlif  ordlnarv 
wild  in.illows  and  to 
the  hollyiiocks  of  our 
gardens.  Most  of  the 
sptcic's  arc  slunbs  or 
small  trees,  and  m 
warm  countries  are  per- 
iimial.  A  winter,  how- 
e\ei,  kills  the  plants, 
and  in  the  L'nited 
States  new  plants  have 
to  l)c  raist'd  from  seed 
cNcry  year.  This  pra<  - 
tice  is  also  carried  out 
when  cotton  is  cnlti- 
better  results  than   when 


vated  in  countries  which  have   no  winter,  as  it   fr<(iuently  f,'i\( 
the  plants  are  allowed  to  grow  for  several  ye.irs. 

Cotton  plants  have  large  yellow,  white,  or  red  llowers.  not  unlike  rather  small  hollyhock 
flowers,  and  each  flower  forms  a  cajjsule  or  "  boll."  When  fully  ripe  the  boll  splits  into  three 
pieces,  and  disitl.iys  the  white  (oiiony  ni.iss,  consisting  of  a  numtx'r  of  seeds,  each  basing 
firmly  attached  to  it  a  dense  coMiing  of  line  hairs,  which  are  the  raw  cotton  of  connuerce. 


COTTOX-PKODUCIX(;  COUNTRIES 

Cotton  is  distinctly  a  warm-i  Innate  crop,  and  a  glance  at  the  map  of  the  cotton-grow iiig 
regions  of  the  world  shows  us  that  it  is  grown  in  almost  every  part  of  the  e.irtli  between  about 
4(»"  N.  and  i-SO"  S.  of  the  Kcpiator.  In  .America  tlie  principal  regions  are  the  south-eastern 
part  of  the  United  States,  Central  .\inenca,  the  West  Indies,  Hra/il,  .Mexico,  ami  I'rru.  In 
Europe  small  cotton  areas  are  loiiiul  scattered  around  the  Mediterraiieai;  in  Si),un,  Italy, 
Turkey,  and  dreoci'.  India.  Chin. i,  Japan,  l'ersi.i,ahd  .\si,i  .Minor  uw  in  th'  n-  order  the  chief 
cotton-iiiodiicing  countries  of  .\sia.  In  .\iisti,dia  i  ;)tton  is  only  grown  to  a  xery  small  extent, 
chielly  in  Queensland,  South  .\iistr  ilia,  and  New  South  W'ales.  .Afru'.i  is  an  imi)ort.uit  con- 
tributor to  the  world's  cotton  siippl\'  owing  to  the  gre.it  amoimt  grown  in  lig\  pt  ;  on  the 
west  coast  Lagos  h.is  a  considerable  export,  and  efforts  are  being  made  to  extend  cotton 
culti\ation  in  Nigeria  and  elsewhere.  Rhodesi.i.  I'^ast  Africa,  and  Madagascar  also  eitlu-i 
produce  cotton  or  are  likeU'  to  do  .so  in  the  near  future. 

-Mthoiigh  cotton  is  grown  in  so  many  places,  most  of  t!u'  world's  conanerci.d  supply  is 
obtained  from  three  countries— the  L'nited  States,  India,  and  Eg\pt.  The  L'nited  Statis 
produce  about  six-tenths  of  the  world's  snpjily,  India  about  iwo-tenths,  EgV|)t  one-tenth,  and 
all  the  rest  of  the  world  together  onlv  the  rem. lining  tenth.  The  L'nited  States  control  the 
cotton  market,  and  anv  diminution  in  the  sup|)l\'  from  this  source,  due  to  a  short  crop  or  to 
artili(ial  manipulation  by  speculators,  entails  grave  lonsequences  to  the  vast  cotton  industry 
in  Lancashire.  Such  a  shortage  was  brought  about  by  the  .American  Civil  War  in  1864,  when 
the  price  of  cotton  reai  hed  a  ver\  high  figure,  and  much  distress  was  caused  in  England.     Again, 
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in  19()'J,  tlK'iu  w.is  anotliri    ii.itur.il 


"■!l,l:;c    III    the   >U|,|„V    llnm    AllKMK.l,    ullhll    U,l,    IM.ul,' 


llll.llll   (  DttDIl 
N''illlllTll    N'll,'rll.l    oltcIS 


, 


To  ...uWvour  t,.  Kiurd  a«,unM  .h,-  ,vp,.„ti„„  „f  „„. ,„„„„.„  ,;„.  h,,,',,,,  ,,,„,„   ,-,;  ^^V  ; 

AsM,.iationha,l«.>.n   o,,i„.,l, not...  u,.h  ,i..  ,.„.„|„.,-.ai„i.  ,„  ih,.  .  „.v,.rM,„,.|U    UieniUu"^ 

non  of  .....ou  ,n  ,h,.  Him.h  |.:„.,,i,...  ,.,,1  ,.,  ,„:.,..  ,..„„„„,  , „„.  j,..,„...  „ i     ,X,  ,      '  ,  , 

m..n.an  .iipplv.     Moiv  ,.,,.,.tlv  lint.h  ,o.„„i  ,,.|„„.„  ,,,,-,.  ukm  a,  tion  w„h  a  vu.v  to 
h..n>.-lv.s    ,..,-,,Mu„«  .otton  p„Kh..,.r,  i„  ,1.,.  rMi,,,!  .,,,„.,     M,|.|,  ,  x,H.n,nr„ul  work  ha, 

7"  '•;•"";"'"  -"'  •I"; ■-  '"  t -  ivaish  ,■„„.„,  .,i„«„„  A ,,,„.,;  ,„  ,,„„., ,„|,„.,^,^ 

11.  cM  o.    „„  M,du>l,v  ,„  th,.  U,.M  Iiidu,  ha,  h,.,.|i  nvn.d,  du.  ii>  .ivat  ,n,.a,i,„.  to  th. 

activity  of  the  Imperial  D.parliiirnt  -I  .UinnihuP   h,r  llir  UVm  Imhr-      ihr  d 

industry  of  La^os  ha>  tak.ii  iim    hlr    u.d  in,  na-,,  ,1  rii,,riiiMii,|y 

inimenso  rield>  if  proper  transport  ran  \n-  piuvided.     In  Ka>t  Afri,  a  aiui  varmu,  other  part,  of 

the  world  ,t  has  heeii  proved  that  ,."hI  eottei,  e.n,  he  ,i„ui,.     >,ep,  are  heni^'  taken  to  iinprovo 

tile  grad.'ol  e..ttoi,  prodneed  in  India,  uhi.li.  althon,:;h  it  now  vuld,  laryee,„p,,  d„e,  „„(  miomIv 

cotton  of  sutiieieiitly  good  cpiality  for  the  laif^h,h  market. 

The  Frencii,  (,erman.  l'ortiiKUe>e.  Italian,  and  Dutch  (...sernmeiit,  .ue  ,d>..  nuk.n.'  .•Iforts 
to  extend  cotton  .ultivatioi.  in  their  c„i„nie,.  and  in  ,i  tew  ve.uV  time  it  will  he  demon^lr.ited 
winch  conntries  are  ,d)le  to  prodiKv  ,  ..Itoi,  ni  .„nd  eiiou.nh  .pi.ihtv  and  at  Milticie-tly  low  .  ost 
to  comi)etu  m  the  wolld's  market,  witil  that  Irom  the  prev-nt  estahhsii.'d  soiinvs  ,,f>upp|y. 

\'akii  ni;s 

There  are  mimerous  varietio  .,f  cottmi.  hnt  lor  eoinineieial  purpose.,  we  cm  conline  our 
attention  to  the  mo>t   important. 

i'pltiiul  or  .tiinriaiii  Cotton.  Thi>  i>  the  kind  in  the  L;re.ae>t  deiii.ind.  h  is  ,,i)tained 
from  a  plant  known  as  (.ossypiiiiii  liiniiliim.  orif,'iii.iily  |m  ihap,  ,i  native  (,f  .Mexico,  hut  now 
cultivated  in  the  United  States  and  in  otli.-r  parts  of  the  world.  ICi,  h  --red  he.us  hoih  long 
and  short  hairs,  the  latter  remainiii!;  attached  to  the  >ee(l  ,ift,r  the  lon^'  one-,  are  leiuovech 
so  that  the  seeds  present  a  "  fu//\-"  ap|)e,ir,mce. 

/  )(  did  II  C  otto  II  s. 
Ihese  are  the  produce 
of  various  species, 
amongst  which  (i.  lur- 
biictiiin  is  the  mo>t 
important.  Tln>  seeds 
have  a  short  fu//  in 
addition  to  the  longer 
hair>. 

Si\i  Isldlhi  Colloll. 
The  most  \alu,il)le  of 
all  c<ittons.  owing  to 
the  comparatively  great 
length  (ahout  two 
iiic.iies)of  the  lihre,  and 
its  silky  liiar.icter.  The 
.seeds  bear  long  hairs 
onlj  ,  and  aii'  left  qnit<' 
clean  and  smooth  when 
these  are  pulled  off. 
Sea  Island  cotton  is 
iiften  considered    to    he 


/'''ui<ii  /■!   Puoui'i  ,in./   r.hVn.',.,, 

COTTO.V    ON    TUF    WH.U(F    XT    NliW    uKI-E.\.\> 
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.1  n,iti\c  of  tlicWfst  Iiiilh,, 

l)llt     U    IS     lllt|IKilIlT{l     to    Illl 

Scii  Nlaiul>(i)tf  tlif  <i(,i>t  i)( 
(iroixi.i  iiiid  Soulli  (".iin- 
lina),  \nIicH'  it  is  Lir^.h 
I  ultiwiti-d  aiul  wluii' ■■  n 
derives  its  eoinmoii  name. 

Keeelltly    it     ll.ls     been    le- 

iiitri)diii  e(l  into  the  W  .  -t 
Indies. 

/;;y/>/ ('(/»/  Cultdiis,  till 
nioic  Mii|Hirtant  nl  wliieli 
are  Mitalili,  .\>liniiiiiMi,  Y,m- 
noviteii,  etc.,  are  V.irietli  s 
<i(  this  same  spteies. 

Kiilitcv  Cutliiii.  Ihi' 
1"  I  nU.ii  name  of  thi-.  \Mri- 
ety  i»  deri\e<|  frum  the  i  ii- 
einnsi  .me.  that  the  seed-,  m 
each  III  the  three  divisimi, 
(if  the  1)1  ill  remain  inuiK 
attaihed  ii'L'elher  lorir.in^;  ,i 
loJMil.  niiire  or  K  ss  ki(hie\->iiap((i  mass,  instead  uf  each  being  xjiarate  a^  i  th.  other  XMrieth^. 
Thi>  sjiei  ies  vieUls  I'eni  iniinieo.  Ceara.  and  otiier  kinds  of  South  Aimrn  .m  eottons. 

7>iY  Cotton.  The  priKhiic  of  (,.  atlioniiiii.  whieh  attain>  a  lieight  o|  from  toiiiteeii  in 
twentv  fiet.  .Xfiica  apl)ear>  to  lie  its  native  liome.  altlimigh  it  is  grown  to  soiiii'  i\teiit  m 
India. 

The  dilleieiit  Varieties  of  eottoii  demand  to  some  degree  ditfereiit  nil  ihods  of  iiiltivatioii. 
Moreover,  rotton  is  grown  in  |)iirelv  t''o|)ieai  eountries  sucii  as  the  \Ve>t  Indies,  .\friia.  imha, 
ete..  on  the  inimdatid  lands  of  thi'  Nile  vallev,  and  in  the  United  States,  where  tiie  pl.iiits  .ue 
aniuially  cut  down  by  frost.  In  some  regions  primitive  hdxiiir  and  appham  es  alone  ,ite 
availaiile  :  in  others,  sueh  as  the  States,  the  highe>t  seieiititic  and  terhnic.d  skill  are  to  h.uid. 
All  these  reasons  riei  osarily  iiitail  dillerenees  in  the  mode  of  proeedure,  but,  as  it  woiiiii  not  ln' 
ix)s>ible  to  (liM  rilx'  all  the  variations  pi.ietised  in  tlie  space  of  a  few  ji.iges,  attention  must  he 
restricted  to  simiinarising  the  i)riiicipal  features  of  cotton  cultiv.ition.  and  tiie  g.itiicring  ami 
prejiaration  of  the  crop  until  it  is  jiacked  up  into  the  huge  b.iles  so  f.imiliar  a  sight  in  the 
"•■■■■'■' ' '  ■■'■  ♦' ■■  'I  ■  '•-  ■■•  Liverpool,  the  great  cotton-receiving  port  of  I'Liigland. 

Cri.TiVAiioN 


TIIK    (llTTON    I'l.VNT 


neighbourhood  of  the  docks 


Th 


'he  cotton  seed  i>  sown  and  the  young  |)la!it>  ihiiiiied  out  to  the  distance  apart  best  >uitril 
to  local  (onditions.  In  about  six  months"  time  they  llovver,  and  the  ])ods  or  bolls  follow  iii 
due  course.  When  ripe  they  liur>t.  often  (li^plaving  their  white  cottony  contents.  I'ickiiiL' 
is  done  by  hand,  dre  being  taken  to  harvest  the  cotton  with  a>  little  as  possible  of  such 
extraneous  ni.itevi.d  as  |)ieces  o|  jiods.  twigs,  drv  leaves,  etc. 

The  croji  gathered  I-  "seed-cotton.'"  consisting  of  the  seeds  with  the  fibre  or  lint  tirnilv 
attaclied.  la  piunitive  countries  the  lint  is  jiulled  off  bv  hand.  U.siially,  however,  a  gin  i~ 
eiuiiloyed.  One  tyiieof  gin  has  rollers  between  which  the  lint  ])asscs,  whilst  the  seeds  remain 
'ueliind.  There  are  also  the  saw  gins,  in  which  the  hut  is  pulled  off  the  seeds  by  a  rapiill\ 
rotating  toothed  disc  or  "  saw."  A>  the  result  of  ginning  lint  is  obt, lined  and  also  the  cottmi 
seed.  The  latter  may  be  used  on  the  estate  or  as  a  source  of  oil.  The  lint  is  made  nj)  iiitn 
hales,  comiiressed,  and  is  then  reaily  for  shipinent. 
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p  odu.  s  ..mpl,.v..cl  l.v  nun  to  ,tll..u,.  ,1.  ,,1,vm,.>I  un.nn,  „>  hnuvlf  u'.l  ,„  ,l„.  .nnnaU 
M   U.A  to  !.,>  uvlatv.     Mn.ilv  -,.... k.n,.  t!„    |.  n„   -.In,,."  ,„,  l,„i„,  .,|1   ,„l,„.„.,s 

Mnnnu,«  to  th..  .minul,  •.vptal.l,  ,  ,,,,,1  ,nn.^.>,„.    l.,n^,l,,„„,  , I,  1,,,,    |„,  „  „,„|ov.l 

nut  n.  tl„.  s,,..,v  ,,t  ourd,,poMl  „  U,  l,..n  „np,„„l,l,   ,„  .l,..d  .v,.,,  I ,K  u,th  .,„v  Im,  tl,.' 

luo^t  miport.iiil  of  ihov  (|iii\.(l  l;iini  pUnt- 

IM.I.N  II.  M...  T:.„„np,„,a..  ,1..,.  ,,„l„.un,,|  I,. „„  r  ,,„„,,/..  .,/,■.,,..  ,,|,.,u  i,,.!,,,  no,., 
to  In.  u  ,„„l  IV.M.u  l.ut  ,u«,  K  .  ul.,v,„,|  ,n  (  mp,  ,  ,.■■  p,„t-  ,.f  ,l„.  u„,l,l  f,.,  ,|„.  ,,,,,.„f  „„. 
val.Mblr  lilm-  (lu^nip)  and  n,|  „  ,  ,1  ,1,,  ;„|,„  ,.,|,,     \VI„  „  :^,,,un  m  l!.-  l„,i  ,...„„„  ,,l  tl,.  I,.,,,,,, 

th.'  plant,  (,  .p,-,  lallv  tl,r  f.nialr  plant.)  m.1,|  .,  ,|„aMtitv  .,|  ,,„„  , ,„:;  ivniaikaM.'  tnlos," 

.atMi«  piop,.|Uv>.  and  on  tl,i,  a.  ,  „„i,l  l„  nip  i,  laiL;,h  „own  l,v  tl,..  „al,^,  ,  o|  l„d,a  and 
tlu-  I  ast.  Ih..  din^.  app,  a:~  n,  ., a,  ,al  |..,,„,  ,,,  il„.  |„d,ai,  iM/aai..  th.  urlj-known  -  ■•,,/„.,/,  - 
iHMti^;  tlir  Iralv  llouniny  JMatiri.,,  ,,|  i|„.  ,,l,,„i  ,,,,dd,n  and  piv.-,.,l  |,v  ,1.,.  I,,.,  ,mo,,anput 
n.a»r>  :  ,t  i,_know„  ni  tl„.  Kn,li,|,  ,1,  nc  n,„  k.  |.  a>  -  ,.»,,.,,."  <„„„„/,  „  ,„iokrd  l,k,.  to!,,,,,  o. 
Imt  ••  l'h.,w^.     pivpatv.l  (,,,„,  ,1...  dlir.l  lati;,  r  |,avr.  ul,i<  I,  aiv  ,,,1|,.,  i.d  vpaiatrlv.  i>  pou„.l,..l 

in  wat,  ,    to  a  ptilp  ai,d  ns.-d  „,  t|„.  pi,|Miati I  a  dunk,       I  l,r  iv-in  it.,  It.  to  ul,i,  I,  ij,,. 

intosi,  atliiK  pi..pfltl.-  ol  tl..-  dlii^;  an-  du,  .  ,,  kn..un  a>  -  ,  li,n>;,s  -  ,„  -  .  lunas.-  aii.l  i,  ol.laiii,  <1 
<itli.'r  l.v  kn.MdinK  i,.'^'/^'/(  "iHi  ll,,-  liaii.U,  ,.,  l.v  .  a't-nii;  in.  i,  ,^.|I„,1  ,n  l.ath.  r  u-uufnts  to 
I'lii-li  thi.mHh  the  livni-  plant>  a-  vi,.|,ntlv  a>  p..,-, I.I.',  uiil;  th.  i.-,nll  that  tif  i.-itl  .MalM'S 
II-..I11  tif  womul.d  MM  la.  .■>  ..1  th,-  plant>  and  a.lh.i,',  !.,  tl,.-  j.atli.  r,  lf..ni  uln.h  it  i,  al'tci  wards 
>.  taped  anil  mil. d  into  l.alN. 

Ii'  llir  li.Mn.-  inaik.-i  th.-  diii^;  -,-n.  lalK  ,„,  ,„,  .„  |,,,,^||,  i|,itt;.,|,,i  ,,  ,|ii.in>  iim".  >  ...nipo„-d 
(It  ti.i-  llowtTiliK  >lioot-.  ...inpait.  d  li\  pt.  >-ni,-.  It  p..,..--,,-,  |,ttl..  ta-t.  ,  l.iit  ha-  a  pouvitiil 
odour,  ami  i,  chii  lly  um-iI  tor  it■^  ■^.lothnj:,'  pi..p,.i n.-,  m  ,  ,,„->  ..|  uMina  an.l  hv-t.-tia. 

Klll-HAKi:.  All  iiniioitalit  >oiii,v  .,|  tin.  valnahl.-  diiii;  i>  piol.aMv  RluKin  ntlUiiudc,  a 
plant  found  wild  in  I-:a>ti-in  Tlnlu-t  and  N.iith-\\.->t.-m  China,  and  n.>w  cnltiv.itc-d  in  lin-lan-I 
and  clsfwlicfi".     Tli.>  drill,',  wind,  has  |.,nt;  1.,  .n  known  in  l'.ut.>pr.  .■onM-.t>  of  the  dri.d  rln/oiiiL' 
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or  iiiulcrfirduiul  stem  nf  the  jiliiiit.  fitluT  whole  or  cut  into  piuecs  of  suitabk'  leiiKth.  Tli 
''roots"  an-  dug  uj),  cut  tran>\t'rstl\'  into  short  pieces  wliicii  arc  tlircaded  on  a  string,  an 
<hi(d  in  the  sun  or  h\-  artificial  heat.  Sue  h  i)icces  ,irc  known  in  the  tr.ide  a-  '"  rounds,"  hi 
when  too  large  the  fhiiiese  cut  tiiein  longitudinally  into  two  portions  wliicu  arc  known  , 
■"llats."  Rhubarb  is  obtained  hom  China,  and  the  \arioiis  names  of  "Turkey,"  "■  liussi.iii. 
and  "  liast  Indian  "  rhuiiarb  are  merely  relic  >  of  hjinier  times  when  the  root  reached  MurM| 
from  China  via  tlu'  countrii-^  nientioued.  small  i|uautitie.-  of  the  drug  are  pre]),ired  i 
Kngland  from  A',  cfiltiiiuh-.  ,ind,  to  a  le»  e.\teut,  from  A'.  rli(if)imtii.iim.  l''ngli>h  rhrbaib  i-  ( 
e.\<-eilent  ([uality,  and  closely  resembles  the  Chinese  product.  The  drug  conta'us  sever. 
constinents  possessing  la.\ati\e  properties,  and  i>  used  .is  a  purgatixe  and  bitter  toiiii 
The  well-known  grittinos  of  the  drug  is  due  to  crystals  of  calcium  oxal.ite. 


DRYING    AND    PACKING    QUININE 

PoDoi'iivi,HM  Rhizome.  The  underground  stem  of  Podophyllum  pcltatum  is  the  sour 
of  fodophyllin  largely  used  as  an  emetic  and  purgative.  The  plant  is  a  native  of  tiie  caste 
states  of  Nortii  .\merica  and  Canada,  and  was  long  known  to  the  Indians  as  a  valuable  medicin 
As  importi'd,  the  drug  consists  of  llattened  portions  of  the  rhi/ome,  possessing  a  heavy  narcot 
odour  and  a  bitter  nauseous  taste.  The  active  i)rinciple  is  a  resinous  compound  (podophyllii 
which  is  precipitated  from  an  alcoholic  extract  of  the  "  root  "  by  acidulated  water. 

The  rhizome  of  /'.  Emodi.  a  common  plant  on  the  lower  slopes  of  the  Himalayas,  h 
recently  been  proposed  as  a  substitute  for  the  officinal  drug. 

AroxiTK  Root.  The  jioisonons  properties  of  tiie  roots  of  the  .Aconite  or  Monkshoi 
{Acoiiilitm  Xtipclliis)  haw  long  bix'U  known,  but  it  is  only  in  comparatively  recent  tiin 
that  the  drug  has  been  employed  medicinally.  The  root  alone  is  now  officinal,  but  the  leav 
and  flowering  shoots  were  also  formerly  used.  The  ilonkshood  is  commonly  grown  in  Englai 
both  for  ornamental  purposes  and  as  a  medicinal  plant ;  on  the  lower  slopes  of  the  Pyrenei 
llie  Aljjs,  and  the  mountains  of  (lermany  and  Austria,  the  plant  is  very  coinmon,  and 
extensively  collected  by  the  peasants  for  sale  in  the  drug  markets.  In  Kngland  the  drug 
■<-ollected  in  the  autumn  soon  after  the  stem  and  leaves  have  died  down,  and  before  they  ha 
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begun  to  bf  depleted  of  their  starch  by  the  growth  of  new  shoots,  for  it  is  at  this  stage  tliat 
the  proportion  of  alkaloid  is  generally  regarded  to  be  greatest.  After  the  removal  of  the 
rootlets  the  roots  are  washed  and  dried,  either  wliole  or  in  longitudinal  slices.  The  most 
important  constituent  of  .Aconite  root  is  the  alkaloid  aconitinc,  which  is  used  externally  tor 
certain  forms  of  neuralgia  and  riii;umatism.  It  is  also  used  internally  in  cases  of  fever  and 
for  relieving  pain,  its  general  etlect  being  to  lower  the  temperature,  increase  the  amount  of 
urine,  and  to  lessen  sensibility.  Japanese  .\conite  (.1.  Fisclicri)  and  Indian  aconite  (A.  jerox) 
are  imported  into  this  country  and  contain  alkaloids  veiy  similar  to  those  of  the  officinal  drug. 

Ipixactanha  Koot.  This  drug,  which  has  long  been  known  in  Brazil  as  a  remedy  for 
dysentery,  consists  of  the  thickened  roots  of  Psycliotria  Ipecacuanha,  a  siirub  growing  in  the 
shady  forests  of  Soutli  America.  -Most  of  the  supplies  come  from  Brazil,  but  more  or  less 
successful  attempts  have  been  made  to  cultivate  the  plant  in  other  parts  of  the  world,  notably 
in  the  East  Indies.  The  slender  roots,  as  they  appear  on  the  market,  are  about  a  quarter 
of  an  inch  thick,  breaking  with  a  short  fracture.  Tlie  bark  is  markedly  constricted  t  short 
intervals,  and  contains  a  large  amount  of  starch. 

Ipecacuanlia  is  largiU-  used  in  dy.sentcry.  and  is  a  powerful  emetic  and  expectorant  ;  the 
principal  constituents  are  the  two  alkaloids  emetine  and  ccpluhlinc.  Besides  the  officinal  drug, 
several  varieties  and  substitutes  are  imported.  New  Granada  and  Carthagena  Ipecacuanha 
is  less  active  than  the  true  root,  and  its  botanical  origin  is  uncertain.  White  or  Undulated 
Ipecacuanha  (Riciuirdsonia  scabra),  False  Brazilian  {lonidiuin  Jpccacuan/ia),  and  other  roots 
are  substitutes  of  little,  if  any,  medicinal  value. 

Jalap.     The  ovoid  tuberous  roots  which  arise  from  the  runners  of  Ipomaa  Purga  are 
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\M'I1   kll()\wi   .  ;i   acKiuiit   (.1    tlirir   v  iln    1  I 

M.-x>.o, ui,..„.  ,1,,.  ,.i,.„, ,.  „Hi„..,;„„:' V'HT''  il"''"'""^;  ■'■'"■  ''"'^ "  "'"■-"■''  "■'"■' 

nrts  ..v.-r  th.ir  lint  liiv>  ;    tlir  s,„,il|,,   ,,„,,     ,,     T  ","V"'~  I'"'  '"'"'^  ■^'"1  '''vmi,'  tlimi  mi 
with  .  kn,l..  ,„  oidrr  |„  ,,,n|„,,„.  ,|„.  ,„„„  ',         ',    "'"  '"  ""'  ^■"'^'■'  """^  '"'■  .^'-l'"'l 

Mexican  Andes,  but  ,t  I,:,.  1 -.  : .,'.      ,    ^^     .  "['  I''""  '"  '"'""'  '">  H"'  e.t.frn  >1„|,..,  ,  ;  t|„. 


-11.  yie!dn,K  t„b,.,>  win,  1,  a,v   !    ,„        K  i'"  '""'  ■'""""■;  '''''"■  "  •!"-,.  .-x,  ,.,.,ln,.lv 

api.earan(V,  is  ,,btain,-d  iVom  /    sm,,/,,,,^    -,'  ,  .  ,„     '       ''    '^    "~   ""-"'•"■ -I'-qx' and  shrunken 

MHM.AnoNNA    l.rvv.s      The   .,'               '          ;";■■  ■'  "'"'^"  "'  "'■•  •^''■^"■^'"  And,s. 
Nightshade)  are  n.ed   n,  the  pn.para^,,,! '!;:,;;';,    Ir''!:  ^  1 "'    ■"'■"^;'    '''■'^"■''■"""   <"'-'llv 
as  an  external  apph,  ati„n  ,  ,  ,viUv  pa,n.  and  'u  .    ;    ||       ^     i'"'' ,   ''   ''"^   '■"^'■'^-  '■"'■''"^■•■'' 
niec,nsumi)ti,.n,toriheivliel„l,,,u"hs    md  f,„-    „   „,     ,            '  ■"' '^"'-  '"^'v.sive  perspiration 
from   th,.    leave.   eau..>  the    pup,!  :,   0        u\    Xu^     1  T T  ■    '■'"■  "'''■"''   ^"'■^'■"''' 

th.  n,ann.a..,nn.  ,,  these  alkalouN  the  r.M  ou;,;.    tu;';'::,:  ^t:!'  ^""  '"'""""""'■  '""  "' 

..::pr;;;:;h:s^n;d'';;:-::,-:.;r 

IH'nod,  as  at  tins  time  the  percentage  of  alkalo.d  ,>  i^^r.t  '""       "    """' '"'« 
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.\i.i:.\.\M)iu.\N   >i;nn.\   i.kavi:: 

iNiliir.il  ~i/.  1 


(  IK  A  I.I  \\  I  >.  ■'  I'"(lli(>  CliCiir  ' 
111  |>liai  Ill.H  \\  .tir  tllr  dried  lr,i\( 
111  l:r\iliri<\\liiiii  Cikh.  .i  --linil 
^dlnllt  >i\  111"  rlf,'lll  Icrt  illyll 
lirnilii;  >m.lll  illl>tris  III  uliit 
llii\vi'i>  .nid  ir^rmhliiii;  in  fifiici.i 
iiahit  tllr  I':ilf,'li>ll  l)l;t(lstliniM 
It  is  rliirlU'  I'ult  ,atrd  nil  tli 
>trr|)    sjojxs     III      VMlirV>      ill     t!i 

Aiidrs.  and  siiialkr  (|ii.iiititi(>  ai 
^lll\^■n  ill  in'iiT  parts  nt  tlir  wmid,  i  .i;..  India,  Ccyloi;,  .iiul  Java  ;  the  inaiki  t  is  (■iiicllysiiiipiii  i 
fniin  Siiutli  Aniriira.  Twn  variftirs  arr  iiift  witli  in  ((imnicrrr.  y\/...  Iluanuin.  nr  Mnliviaii.  am 
Trnxillo.  or  I'lruxiaii.  The  lorin<'r  l('a\(  s  iia\c  a  bniwiiish-grirn  ((lidu:  witli  |iiiiinincnt  \i'in- 
and  ail' n<it  b-'ikrn  to  any  great  extent  ;  tiie\'  furtiii'r  possess  a  well-m, irked  ridge  above  tin 
niid-rib.  In  the  Trnxillo  leaxcs  this  ridge  is  absent,  and  tlie  fragile  broken  leaves  are  pale 
green.  Coca  leaves  possess  a  somewhat  bitter  taste  and  lia\e  a  slight  but  characteristic  odour 
They  cnntain  several  alkaloids,  the  most  imi>ortant  being  cocaine,  largely  iisetl  in  deiitistiv 
and  in  minor  operations  as  a  "  local  "  anicsthetic,  cc^.,  a  substance  producing  insensibilit\ 
to  pain  o\er  the  imnu'diate  area  to  which  it  is  applied.  The  iiroportion  of  tiie  alkaloid  preseu 
is  less  than  one  per  cent.,  and  the  Holi\ian  leaves  are  riclii'r  tlian  the  I'eru\ian  variety.  Coi\ 
is  also  used  as  a  lestorative  and  stimulant,  but  its  most  rem:irkable  property  is  that  of  con 
ferring  remarkable  powers  of  resisting  [iliysical  and  mental  fatigue.  Comparatively  but  . 
small  projiortion  of  the  coca  leaves  collected  in  South  .\merica  is  ex])orted.  the  bulk  of  tin 
crop  being  used  by  the  Indians  for  the  purposes  mentioned.  The  custom  is  one  of  grea 
antifpiity.  and  tli^  dried  leaves  have  becoine  .ilmost  indispensable  to  the  people.  The  lea\'e 
are  chewed,  mixed  with  lime  and  the  ash  of  a  plant  closely  related  to  the  gooscfoots  of  ou 
fields  and  waste  places.  When  taken  in  excess  the  drug  is  said  to  produce  an  intoxicatioi 
similar  to  that  of  opium  in  its  eflects,  and  slaves  to  the  coca-habit  seldom  attain  to  old  agi 

Si;nn.\  I.I  .\vi;s  are  obtained  from  two  species  of  Cassia,  a  genus  belonging  to  the  Lci^iimi 
nosiic  (I'ea  lamilv).  "  .Alexandrian  senna  "  consi.-ts  of  the  leatlets  of  Cussia  aculijolia,  a  sm,i! 
bush  growing  wild  in  se\eral  districts  of  Mgypt.  The  leaves  are  <i)llected  by  the  .-Xrabs  cliietl' 
between  Suakim  and  Kassala,  the  most  important  of  the  two  harvests  taking  place  after  th 
rains  in  September.  The  '"lants  are  cut  and  then  spread  out  in  the  sun  to  dry,  when  th 
leaflets  are  removed  from  tlair  stalks.  The  drug  is  men  p;u  ked  in  palm-leaf  bags  and  carrin 
down  for  export  either  to  the  Red  Sim  ports  or  down  rlie  Nili'  to  .Mexandria.  .At  one  tim 
the  trade  in  senna  v.as  a  monopoly  of  the  Ivgyptian  .iowrnnient. 

Indian  or  Tinnexelly  Senna  consists  of  the  leallets  of  Cussia  an'j,Hstijiilia,  which  is  al)undan 
in  Southern  .Vrabi.i  The  jilant  is  largely  culti\ated  for  medicinal  |)nrpi)ses  in  the  Tinneveli 
district  of  Southern  India,  whence  the  drug  receives  its  name.  The  k'at"  ts  closely  reseinhl 
Ai<'xandrian  senna,  but  are  laigt'r.  snniewhat  nai'nn'  i ,  of  a  lighter  green  <'olour,  and  les 
hairy  :  an  interesting  difference  between  the  drugs  as  they  appear  on  the  market  is  the  tlattc 
condition  of  Tinnevelly  senna  leaves,  due  to  the  fact  that  tlie  leax'es  are  pressi'd  into  bale 
before  being  ship|)ed.  whereas  the  .Arabs  pack  the  drug  comparativelv  loosely. 

Both  varieties  of  senii.i  are  exten-.i\'eK'  used  as  a  ])iirg.iti\'e  in  the  form  of  an  infiisior 
and  as  .iii  ingredient  of  '"  confection  of  senna." 

(  cii.ucNNrii  or  I-inii-K  .Ari'i.i;.  The  siiongy.  intensely  bitter  \n\\\>  of  the  dried  fruit  i 
Citrullus  Culocynthis.  a  creeping  ])lant  belonging  to  the  Cucumber  family,  is  largely  used  as 
poueiftl!  paij;,iti\e.  The  pl.mt  is  Irj;  'rded  as  a  nali\e  of  the  W.ilMUi"  districts  of  .Asi.l.  !«lt  i 
is  now  widel\-  distributed,  occurring  abundantly  in  I'-gypt  and  Northern  .Afric.i  :  it  is  als 
(ommiiii  on  the  >hore>  .if  Portugal  and  i-  found  in  Svria.  Fer.^ia.and  India.  The  fruits,  wliii 
roenilile  all  iii.iiige  ill  sli.ipe  and  ■^i/e.  are  grei'il  when  fresh,  but  beciimi'  \cllowisli-brow  11  wlic 
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t^v"   nirl,,..   ,„   ,i,,m,.t,.,.  ,u„|   .,„,,  ,||v  „   ',,  ^"/,  "'/'■"-  '""^'^'^  "1  "iMi.  1mI1>  ,,1„„,! 

wiKlit.  a>ul  tlir  „,.,U  i|„n,„lv „.,,in.        i'     "i     "  "'  ''"'    '"-'"""^    N^l't  in 

•■  ■'■".k.V  :uHl  -^iMnNl,-,,,!,,,,,,,,,    '!,      i       ,"""    ""■■-'i""'"-^  ■■'   'I-  ...t.d  uv,«l„.     Tl„. 
.•<)mni,in(Ktli,.liii,-||,,i  piM..  tl„„|,.i,  ,|,'  ,        '    •"""'I"'   ^■'".n.,  „„  i   unh..,ii,l   il,.-  |,„iii,i 

pn-lMiti,-.,     Tlir  .Hti,.„   ,,|   .,,l,„..n,|,   ,,  li^^"  ";'"■■'-""  "•-"l'l--tl,,, I  ,1  I ,mni,.,,.  inr 

""nmii«"Mlv  111  tlir  imlp  ul,i,|,   ,i,„„    ,     „'    i"    '"'    ",■'"'"''    '"""    ~"l-iiii'.',  ,../..•,»//»;,. 

vvlii.-l.    tlir   n„d   I,,,,   „.,t    l„v„    ,;,„„,,[  '"   '""' ■     ■■  \'"^"1'"  •■    -.ln,M,il,,,    l,„l„ 

•IniKKists  loi>l:,nv  ,„i,|„,s,.,  ,„  u,n,|,„v.,i„    'li,,,'""    ''"'"'""'■    ""'    ■'"■    """"i v   n-.,-,l    l,v 

Nrx  V,.M„  A.     Tl„.  „v,U„i  .v/n,/»„.\v/M-r„„„;„  I.  ,     ,        ,         , 
dniK.  tiioiif,-ii    l,,r  >,mir   t,,,,,.  ,,i,,.,-   ,,„.,,  „  ,,.    ,     ,  '""  •'•'^'1""^  I'-n  Lnn^v,,  „  ,,  v,,|ii,il,ir 

tl-v  WMV  diiWlv  i,>..d  a.  a  p,',!:,,,  ,,    ''' : ','""■    '■"•"I-   '■'   'l--Nt..u.l,.,.„„„v 

rnn,nuiul..|  (,M>t„l  India  , n, 1(„,  Inn  CMn''  '     i"  '"      ""'""■     '''''"  '"'■  '^  "  "•"'^''  "I  '''■• 
The  fruit  rlosdv  n...,,!.! "        ,,''";;;":   '^  ■''■"''■"•"'  "'  ''-'  '"  -'  ^-h  AiiMi.dia. 

i"  ^^  •'*»..,-  -Inti.l,  pill,,     Tli.    !';'""'";','''''''''''''■ '''''^ .d.,.mh,.dd,.,l 

silky  l,a.rs.a,vabo,i    .1 -•  su/lf'^df       ,;''"'"'    ''^"'"'''  -'■  '1-lv  ...,.,vd  w„h  iin,. 

cira,mf..rc.na..     Tlu.v  aiv  ",    'i    '  '     ,  ,"  '    '  ""    ^"""7  '"  ""■'■"•■  '"  ""■  "-'•,.  than  a.  tl,,- 
sun.     Tiu.v  aiv  ..x,,.;,t..,i  .  itv        id,    '',,''     r'r    ""'i'  ""'"■'  ""'  "■"'"^-  '''"■''  ">  ""■ 

.■xt.vn..iv  ,o,so„„„s  ;.„  a,v,„:;;nr , :  '::'::  r,; '^'^;:  •;"•■  •"•■  ^ "7  .'-"•  •■■„..•  a.,. 

TI.e  drng   i.  .■xt,.nsiv..lv  usrd   ,„    s,„  dl     ,  '^  "  ■|lk..lM,d>.  vm/,„„„.   and   hnunu: 

<-t-.  fonnsof  paiaiv^s  and .;;;,.;- .,::,:;:,:  ^'i  '1':^  T  r' '" "",  '■'■^^''"'•"'  -' 

(  oi.A  or  Kola  \ti.      Tli,.>r  nut.    ,1      l  ^''  "''  "  '"  ''  "'"'''"'  I'"'"""- 

i.igi.iy  priced  In-  tiu.  nativ..  f ,  ^dt;:,':;:; ';  r '"'  '■ ""  ^"'^'  ''■'^•"  '"■■«  "•■'•■• 

and  sustaining  prop.iti.s  uiu.„     1         ,      yi  •  w  il    "        ''  ""  ""'"""  ''  """'  ^"■>""^^'-« 

t.Rc.tlK.,inlar«.w'odyfn„ts;  tli..v;;::  d,,;'v..d       '"'"'"   """  '"    ''''■  ""   "f"-' 

of  tiK'ir  sird-coats  and  niasticat.'d  whil,.  insli 
There  are  two  varieties  of  Cola  nut>  „„  tlu- 
maiket,  viz.,  the  i<ernels  of  Col,,  acunumitu  aiul 
(  .  vera.  Tile  former  nuts  i)ossess  four  i  .)t\ledon. 
wlule  tlie  latter,  vvjii,  1.  a,v  the  m.,>t  vahiabl. 
pos.sess  only  two.  Tiir  most  important  ,,m>ti- 
tu.'Ut  of  the  druf;  is  an  .ilkaloid.  catlanc  (.iN,, 
found  in  eotlee),  and  a  small  ani.mnt  of  //„■„/,;-„. 
mine  IS  [)resent.  It  is  to  tiiesc  suhstances.  .hiwlv 
the  lormer.  that  the  diuK  owes  its  stimulating; 
properties  whieli  eansc  it  to  be  used  in  ni.di.in'r 
to  prevent  fatigue  and  as  a  nerve  stimulant. 

AKKCAor  M|.;ti:i.  Xris.  .\ivea  or  Hrt.l  Nut> 
are  the  seeds  oi  Araa  Catechu.  ,i  pahn  largrlv  cul- 
tivated n  India.  (•(■\l(m.  and  .Malava.  '  Th,- 
'■  nuts  are  euclosi-d  iii  the  outer  librous  slicll  ol 
tlu-  fruit,  wliieh  resembles  an  eg-  in  si/eaiid  sh.ipe. 
rii(  y  are  blimtl\-  eouieal,  about  an  inrh  hmn.  and. 
ni  seeti.m.  e\hibit  a  mottled  ai.l.e.ir.m.e.  th,' 
white  i'ndos])erm  being  tr.iveised  bv  wavv.  dark- 
browu  lines  wliieli  are  diU'  to  ingrowths  of  tile 
seed  eoat. 

The  nuts  are  used  in  tliiscou.ntr\-  for  destroying 
worms  in  dogs,  but  by  far  their  most  import  .nt 
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u,..  ,.  in  thr  K.-t,uhr,v  tl„.v  ,uv  i.  um.v,,>.l1  drnMn,!  .un.mi;  llu-  n.it.v,s  a^  a  .ai>t..-aturv 
or  .iKAVin^;  .nal.ml.     Fni    tln^  pnipu,..  tl...  nut,  arr  c  ul  nUu  tin,.,  ..  n.o.v  >l,r,.,.  wau  U  ,u.- 

,,  ^^  „  .  w.,1,  inn,,  n.  Lav ,1..  l-.M  P-Pivr  (Z^..  //W/,,.      H:.'  .--tan.  ha,  a  h,     an,l 

u-rid  ta't,.  whrn  .l.^w.-.l,  and  ,t,  nn:n,-l,at,.  .■IhTt  i>  to  .nma-.  thr  ll'.w  ol  -Isa,  uln.U  : 

U.       .    a  hant  .v.l  .  „1 Tl-  U.^U  „f  tl.  .-.nM.n.,.  a,v  al.,  ,.a,n,.d.  "ut  tl.-  -  -^ 

,.,  ,,.,  ,.,.  ,v,l  „>nlt,  ,4  tlu.  h  ,1...,  ulu,  1,  .s  so  lun.lv  ...tal.h.h-.l  an>on.  On-  "f -;     ^'  '     ' 
,,,„,.,  ,,„,„,  (,.,v,o  nu.at  and  dnnk  than  tl.T  (avonnt-  an.a  nnt.         "^  '^^      ;  "     J,' 
,1„.  trad,  in  tl,.   nnts  mav  I..-   jndurd  Innn  thr   tart  that.  n.   (  ,vlon  alon.-.  tin-  .•xi-.t  l.ad. 
,„   IVMKS  \va,  valurd  at  . cuMdrral.; v'  ov.r  /KHUKHI  -fihni;. 

HARKS    AND    WOODS- 

CN.noNA  lUuK  is  tl...  sonnv  of  th.  n.valnat.lr  alkalo.d  .,nn,nu.  ,..  lav«.4v  '-'l  "'  'I- 

„,,,„,,„,  .,f  f..v.M,,     Th..  >n.d..„,al  vain.,  ot  th..  bark  Inst  i.ranu.  .LUnn-lv  kn.m.t  tn  lUs. 

,      ,  „„„t,.-s  Clnn.hon,  w,f,.  ol  th..  V„,.„.v  of  l'..,n,  wa,  .und  ...   ...v..,-  hv  ,.s,.  .,    an 

^^"  "  '  rxtia.t  .if  thi.  balk,  an.l  it  was  n.il  l.'iij; 

Jb..for..  th..  .li-au  l)...ain..  r...-oKnis..d  m 
|.:ni.ii».  as  a  v.dnabl..  f..bi  ifnt;...  Cm- 
.-iHina  bark  i-  ..btani...!  troni  s..v..ral 
>l)>.,u.s  ol  ('in,h.>na.  a  >,'|.nn>  ..f  tr...., 
bi.lon^jinK  to  th..  Kul)iai-..a..  found  trulv 
g^^  wild  only  in  South  Ani.ii.a.  but  n..\\ 
liMk^f  ,.\l,.nsivi.ly    .iiUivat...!    in   Java     India, 

("cyl.'n,  and,  to  a  sinall..i-  ..xt..iit.  in  th. 
NW-st  Indi..s  an.l  tropi.'al  Afii.-a,  wli-nc. 
th..  diu(4  1,  now  .hi.tly  ..btaiiu.d. 

Th..  ..inini.i-.ial  snpplit.s  of  th..  di  ul 

aiv  ..btaiiu.d   fi.nn  th.'  following  si...!.. 

,,f  ('iiuli.)na,    th..    hrst   thr...'   .>f   wln.l 

ar..    th..    ni.isl    iini)oitaiit  :  —  f  .    i-i'.^^'i' 

riaiui.  ('.  Ciilisiiya.  ('.  <itHaiuilis.  and  ( 

sihiiriihrii.      Th.'   nu.th.id   .)f    .■..lU-itini 

Ih..    bark   win.  h   is   b.i'oniinK   f,;..n..rall: 

adoptrd   at    th,.    pR.s,.nt   tiiii.'  is  kn..w 

as    ••  uprootnif,'.""      As    th..    naiiii'    ind 

iat,.s,  th,'   ti....s.  as  soon   as   llu'V    liav 

i,a,h..d  th..  i>,.ri.id  of  i,'r,iwth  wh..n  lli 

bark    .-ontanis    th,.   maxiniun,   amount    of   .|uunn..,   aiv  mubb..d   up    aii.l   th,;  bad.  stnp,n. 

«   ,1...  trunk.  bran..l„.s,  and   roots,   th..  root   bark  b,..n,  ..spe.-.ally  ruh  m  tl-  .^^;^  - 

T        land   1,    tlu.n    r..plant,.d.     A    mrtliod    whi.h    has    m,.t    with    .•..nsid..iabl,.    si,,.,    s 

,dia         iMst-    in    i-,.,,ovii,«    th..   bark     m    al,..rnat..   lo,i,.tudui,d  stnps    and    .ov-.i-iiH^    tl 

nd  h  .lamp  moss  or  litt..r  m  ..nl.r  t.,  allow  a  n-w  bark   to  d,.v.  ,.p  on  tl,.'  -xp,... 

:        t      \   a    "     sl,..ws  that  tlu.  s,..-.mdary  bark   .s  ri,h,.r  in  .p.m.n,.  than  th,.       natnnd 

.    k    ,m,l      •     th..r..f...v,    of    ..vat..r    .■omn...r.ial    valu...      A    tlur.l  m..thod.  known    . 

Lni,"  IS  a  modiiu-ation  ..f  that   just  m..nti..,i..d,  aiul  ....n.st,  m   "'"-"^  '"   > 

„ut      ,  ut  ..f  th..  bark  bv  shavin,'  with  a  lo,.l.  s..  that  th,.  ■■  iv.uwvd      bark  mas   be  t,M  n. 

n        ,     1  .•..ssitv  of-bindm,  damp  ni,.ss  r.miul  th..  t,.-..,     111.  ^'-'t''  A"uT..an  -n.-  lu, 

^  ,  ';"l,\,Hnv..,is  t.;  fell  tlu.  tn.,.  aiul  strip  ,.if  all  th,.  bark.  ,ul.„.,,n..nt  v  drym,    t  in  th. 

'"■,-  ,„■  Th,.  1-ULn.r  l>i...-,.s  aiv  pivss.d  iind,.r  h..avy  w.i:'  .ts  an.l  .■oiistiiut,-  to,-        1 

;:u'k  •■  o      :  tr,        i^:.th;  thinner  bark  ^.f  th.  s.nall.r  brar^.h,  ,  is  known  as  :  'l"."od  b,u_ 
oi     .,„  in  of  its  ,-.  llins  up  into  ..uiUs  wh,     d,vm,.     Th..  hn.r  .iualit,..s  .,1  ,,..ill.  aiv  ..  ta  n, 
o       1,    vonn.  bran,.lt.s  wlii.h  ans.  fn-m  th.  cn.wns  .,f  plant,  wliuli  hav.  b...n  .oppi.  ..d. 
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,     ■•■|'-l;>"'"l-l;'  — nu,n.-., I        ,l,,uL.,„    ,,lk,,|.,„l-    ,„„|,„|,  ,l„    ,U.i.u,-,,„n,n,.- 


•    ,    ,      ,        .    ,      ,      '      .     '■'     ' 'I'll    ..iiMiiu  i'..in  .«n  !„i   ,  ,  111     t..  Sd  iH  t   ,  ,  1,1 

'fT,   ""'""'-'''v'^ "-''"  ■■'-  -"-n.  ...1..,'.  ,.i„i..  „,„„i,   „.,.  iM^: 

w.ll-kn.nvn  ■ntrn^lv  l.i>l.  ,   ,...t,..  I,u,    .  ,,„„,  „  n„u  |,i,.|,,„  ,|  ul,„  1,  „  t,,,.,!,.. 

It    Wl.lllll    1>C    (lull,   111!     iM    .iWlrMlllMll      tl,r    \,,|ll,      ,.|    ,, 

a),'.ilii--t    .111(1   willi^t.iiiiliiiL:  tlir  allii  k,  i.|   |,\,|    , 


'I'lihni.    1m  th..  uhii,.  II,,, II  ,     ^.ii.iidin- 

,„  ,             .    .                     ,       ,  ■      '''"^    in.iliii.i.    111    ilir    ii,,Mi,  ,       A-   ,111 

ni.t,,,,,,.  „t  Its  „., ,  ,n,v  ,1  >  ilii.   I,  Ml,,.  1„   i„.  uu ,1  i„..i  ,l„   |,„,,,,„  ,.„„„„„„„',  ,,„  ,„.,„„  ,, 


;  '■"  ""■  ;'"'«•  '","  '"'"""  ^"'■'l'  1""   I-  '--  ^1-11  I"  "u  >,,1,.  ..1  ..,  u  ,,„M-„iii, ,.  ,li„,i„h,„„ 
tlicn.untrv.  sdtli.il  tl„r,-in,dv  ni,,\   I.,-  uiilnii  tli,    i,,„li,,i    ,11    ,.v,,,i  .;„.  ,„„„     , 

CAM.M<.X   S.U.K.M,..     ,..„,,,   s,,,,,„,,|   ,..,„,„,,   ,,.,1^..,   „    ,    ^,,,,,,1,    ,^_^^,,^^^^^     ^^^^^,   ^^^ 

sm,.     .l.,>..,  a.  ;,  ,„„„.  .in.l  „,    .iiy.i  ,,i,,.n„„...  ,|,  ,i„  ,,|,„,„,,„  ,|,„i  |,|„„,„„„       „  „  „„,  ,,^,.^ 
ol  hu„„n„sl,„sl:,.n,„  (a  mh.iII  t,,,.  ,i,„„K  ,,|||,,,i  ,„  ,|.„  |.„„|„|,  |.„„,^,|„„,„    „|,„,,  „  ,„,„„, 


'"   •'""""■'""■  '"   '-"■'"1   ■■!   th,^   lni„,l  M.it,..  ,,1   .\n„,i,,,.      ri,„  |,,„k  ,„,|„,  |„   ,,„„„„.,,,, 

Ml  tlic  1,1111.  ..I  umlN   ami  ll,,t   |,niii„i„.  „|,„i,  ,,„,  „.iii,,v,.,l  „  ,,„,  ,„,,,  ,„  ,|„.      ,, „„| 

MimnuT.  .>,,.r,,,llv  ,iltri   ,,   -lull  ,,i   I,, I, IV  u,,,tl„,.     Til,.   „„|,,|    „„|,,,.  ,„  ,,,,   i,,,,^  ,;,,,    , 
iv(l,!i>l,-l,i„wn  ,,,l,,ur.  uhil,   ili,.  ,,,,i,  ,  ,i„i.,,,.  ,,  ii,  .,,1,  mlv  ,  ,,v,  i,  ,1  u,th  li,  h,  n, 

I  hr  ,  licmi.tiv  ,.l  (a-,  ,„,,  N.^ia,!,,  „  l,v  ii,,  ii„.ai„  u,  il  k,„.uii,  l.,,  ,1„,  |„„|,  |,,,,| Mitii.nt. 

apivar  to  he  nii..,ln,.  naii'iilni.  aii.l   f^iit.hunin,.  uhi.li   p, piiiyaliv,.  pi,,n,i  n, .,       ri,, 

dlUK  has  a  >ll«l,t  ...l.H.i   l.iu    .,  N,.|v  1,111,1   ta.t,-.  ,„m1  „    i„    ,ii,  1,    ,|.,,„a,ul    llial    tlu-   ,„lti„^. 
1)1   tlic     trees    ha-     li'i  ,iitl\-    hi'eii   i,- 
stricti-d    liy    law    in   (ndii    t,i   axoul 
ixti  rmiiiation. 

(.r.MAcrM    \V,  .,,11.      Th,'  heart- 

\Ml,i(l   (if    (tlUtiiUHIH    I'tfiillUl/,-   ,111(1    f,. 

siiiulnni  coiit.iiiis  a  (laik-e,)!,)ui,(l 
resin  ii-ed  in  the  |)i(  |),ir,iti,in  ,ii  ,i 
tineture  einiildved  ill  th,-  tr,  .itiiuiu 
,t  f,'i)iit  and  rheiiinatisiii.  Th,'  u,»i(l 
itself  i>  an  iii,t;redieiit  in  th,-  ,,iiii- 
piiiiiid  decMtmn  nt  >ai-.i|i,iriil,i  ii>,(l 
111  the  tre.itllleiit  ,'l  -vphili-.  Tli,-  ■( 
dltlKls  IMiiK  ip.iljy  ,iht, 1111,(1  tl,illl  (,.  ' 
oljiciiudc  (■•  hf,'iiuin  \  il.e  "  ,,1  ,  ,iin- 
niiTee).  .Ill  cNer^reeii  tl'e,'  ,i,<lininf,' 
in  the  Wot  lndii>  ,ii,d  S,iiitli 
Ameri,  .1  ;  siippli,>  .ire  princip.illy 
<il)t. lined  111)111  Ciiha  .iiul  lla\ti. 
The  \-essels  and  iither  elem.-iits  <it 
the  healt-wiMid  .ire  filled  willi  ,i  d.iik 
li-slll  wliieh,  ullell  e.\pii-,il  l,j  the 
aeti,)n  uf  ii,\idisin,i,'  ai,'eiit-~.  .i-smn,^ 
a  hlne  eoloiir. 

Qr.\ssi.\  Wool).  The  WDiid  nf 
Quassia  i(»/i/n;.  a  tree  ii,iti\','  t,)S,iiitli 
Aiiiiii,  ,1.  iii>t  i)e,  am,'  ii>,'il  111 
medicine  .Ll),int    17.S(I.     I..iter  it  was 

found    tiiat     tile    \vo,)(l   of   Picra.na      TT^'^^TT^^^^ 
i.vic/.si/     possessed    almost     idi'iitu.i!  Tin:    k,il.\  thhk 
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|ii(i|H  rtii'^.  .mil  111   I'.iiLil.mil  'i.i^  In  > n  ,i(l.i|i|.(l  ,  ^  iiltum.il  iii  |il.i..   ot  ()u.i,,i,i  u.  i<  h  i-. 

'till   lrl.llll'<l  nil  thr  t  cllltlllrM;. 

I'liraiiui  lAii'/sii  I'  .1  tri'c  of  imtlmm  si/c  ;  .(iiiiiniii  iii  the  Inuri  ..iuiiti\-  di   [  im.uc.       ilic 

UimkI  1>  clltllciv  Witliollt  lullMlf.  I)llt  |)il»sr-'C'    ill  lllti  M-iK'  l)ltl,l    t.l>ti  .        Illr  i  III)  ^  .lllll  'll.lMIU;-. 

ot  till-  uiMiil  all-  ii'cil  III  flic  |iii|i.ir,itiiin  nl  .1  bitln  t>iii;r. 

I'XTR.vCiS 

Oi'H  \i.         riii>  ilniii,  SI)  Will  known,  rvin  in   ni  lotc  tiiins.   (m    ii^    \,ilii.il>!r  M(l.iti\i 

|i|n|Hrtlrs.  j~  till  illlril  inilkv  jllii  r  iif  IlltrX  iihl.llMill  Imill  till  w.ilU  lit  till'  llllli|ir  SI  1(1 
i.lliNlllr--  III  -M  i,tl  V.llll'tir-  ilf  I'llf'il.il'  ^nlllllli<rllin.  tllr  <)|illllll  l'ii|)|i\-.  Tllr  ll,llri>tli- 
|i|iilirl'      s   ,lli    illlr    tn   tllr    |i|  1  ■^rlli  1  ■  1  I'lt.im   .llk.lli  HI  U.   tllrlllii^t    IIII|m  "I  I  .lilt    hrllli;   llliirf'linii-. 

and,  ti.  .1  li '>  lAtiiit.  (/i/cii'/Ni.'  .uiil  io.l,iih\  <>|iiuiil  n  |iir|i,iiril  1  liirllv  in  i'lnkiy,  Iiuli.i, 
I'lisi.i.  .iiul  Cliin.i.  but  i'\i  I  Hint  i|ii.iliti  li.ivr  Imii  ublaiinil  liniii  l-!iiiii|)r.in  ixpiiiin  ■iit.il 
plantations,  iiotahK'  in  I^'mihi;  tlnio-t  of  proiliution,  Iiowimi.  n  ihIits  tlir  pnp.tr.itioii  of 
llii  (lrii)4  in  l''.iiropr  loninn  iri.ilh'  ini;Mi»il)|r.  ,\>  is  will  kiioun.  tlir  inilii--lrv  is  of  Hii-.it 
iiii|ioii,inri-   Ml    liuli.i,   uliiii',  iMrpt    in   tlif   Nativi-  St.itrs,    It    IS  iindi'i  strut   (io\iiiiinrnt 

riilltlol. 

Tlir    lllrtlioil   of   lolln  tin^'   till'    lati'X    .-    IM-.H'tir.lllv    till'   s  iir.r    III    all   rolllllrirs.      W'llllr    thi' 

I  .ipsiilrs  ,irr  still  niiiipi-.  ini  isioiis  .iii'  inadr  in  tlirii  walls  with  .1  small  instiiiinriit  so  lonslrintril 
that  it  is  iiiipiKsihIr  to  |>iiutr.itr  to  tlii'  snds.  wliirli  would  pifV;  .it  tliriii  lipriiiiij,'  and  thus 
sjioil  tlu'ni  as  a  soiiin-  of  oil.  (Sic  "  Oils  ami  I""ats.")  Tlic  latiA  iinnirdiatrly  rMidis  and  soon 
bcfiins  to  I  o.iKulatr.  Nr\l  moiiiiiif;  it  ■  siiai)i:il  olf  with  ,1  knifi-  .mil  tlir  d.imp  pinkish  in.iss 
jilari'd  in  sloping,'  dishi  >  to  di.  11.  Wlii'ii  this  is  roiiipl.  trd.  tlir  opmm  is  allowid  to  paitiallv 
dry  in  tlir  sun.  whni  it  is  rr.iily  for  p.irklii|.,'. 

Tlir  high  iHiir  of  thr  ;liiif,'  ii.itur.ill\-  irsiilts  in  its  flrqiirnt  .iililltrlMtioii.  Mrsidrs  seeds, 
I  harro.d,  and  f^round  poppv  prt.ils.  siirli  iindr  adilltrrants  as  si.  it.  s.ind.  nud,  and  pirrrs  of 
niet.il  are  soinrtimrs  ailiird  to  iiuifase  thr  \  rii^'lit. 

'I'lir  bulk  of  tllr  opmm  rr.uhinj.;  this  rountrv  is  im|)oitrd  fioin  I'nsi.i  .iiid  Tiirkry.  As 
is  wril  known.  pr.utiralU'  all  tlir  Inili.m  diiii,'  rxportrd  t,'or~  to  Chiii.i.  but  thr  lattrr  loimtry 
imports  laifjr  iiuantitirs  overlmul  from  Persia,  .iiid  in  rn  riit  yrars  h.is  m.idr  grr.it  stridrs  in 
thr  hoiiir  prodiiition  of  thr  drug.  Thr  uiiivrrsal  usr  of  opium  as  a  nanotie  in  China  needs 
no  more  than  p.issing  meiitioii. 

.\!.i>i;s.  .\|oeS  is  the  drird  jnirr  of  the  lr.i\rs  of  irrtain  s|)reirs  of  .^lor,  a  grlius  Ilf  ■  '  'llts 
1  vlonginf,'  to  thr  l.ilv  f.uiiiK',  and  indiKinoiis  to  South  .mil  ICast  .\friia.  but  now  introa,.  d 
into  thr  W'rst  Indirs  and  o'  ler  tropiial  eoimtries.  The  four  prim  ipal  varieties  of  the  driif' 
ale  "  CuraijO.i  aloes  ""  (lommonlv  known  as  "  Marbados  aloes"),  obtained  from  the  leaves 
of  .1/(11'  chiiiciisis  :  "  Soeotrine  aloes,"  obtained  from  .1.  I'crryi.  in  the  island  of  Soeotra,  and 
the  east  loast  of  Afriea,  wlienee  it  rearhrs  this  lountry  viii  P.omba\- ;  "  CajH'  alius"  and 
"Natal  alors,"  obtained  from  se\eral  South  .Vfriian  siieiir-  of  Alo.-.  one  of  w'lii'h  is 
probably  .1.  /crux. 

A  largr  I'roportion  of  thr  :-i\pplirs  of  the  drug  eoine  from  tin-  Diitili  West  Indies,  rhielly 
('iiiai;oa.  The  juiev  lea\es  are  rut  from  the  plant  ami  immedi  itely  plaeed  with  their  eiit 
ends  downwards  in  sloi)ing  troughs  placed  at  eoineiiieiit  interv.ilson  Jie  lield  or  planta- 
tion. The  juiie  rapidi\'  exudes  and  is 
rolleit"d  in  gourds  or  tin  boxes  through 
an  aperture  at  the  louer  end  of  the  trough. 
It  is  then  taken  to  the  boiling  house  and 
r\-.ijior.ited  in  eoppi  r  p,in.s  until  it  beromes 
a  tliiek,  blaek,  viseid  mass.  When  of  the 
right  eonsisteney,  the  aloes  is  poured  into 
gourds  or  boxes  where  it  cools  and  solidities. 


lAL.M"     KOIlT 


}^'^M. 


u:< 


Drt'gs 

Oil   Miiilr   ot.lti  -.   till    ,  v.i|p.,n. 

tloii      1^      lit,  .  I,  (i       |,\      ,|,   III,.       <  <| 

l'".llri>,         A>      -I.ilicl       ahoi.r,  • 

(mi. (I, i|iM  .,      I,       li,  ,|i|,  1,1^. 

«li>(  IiIm  (I  ,1^  ■•  l'.,iilp.iii..,  ,i|,  ,  ,  ■■ 
fmiil  till-  I.K  I  Ihil  111  ill.  ,  iilv 
I'.ill  n|  1,1-1  1  .  liliil\-  II,.  IllllL 
<>!     Illr      lllllf,'     llolll      111,        W,  ,t 

Iiullr^    I  .illlr    I I    llii      l!iill-li 

i>hiii(l  riic  li.iili',  liiiu  ■  I  '. 
Ii.is  aliilo^t  (ll^apiM  ,iic(l.  .11,  ,  .It 
tllr  \ni  -(111  (l.i\  llic  (li  Uf,'  |, 
piiidlirrd  '111  o|||\-  mil'  est, it,-. 
'I'lic  |il.lllt   I  IlltIV  .itnl  I-,  ,  I  .  ,;tll. 

Tlif    l,mir.iis  s.M.iinn    .ilnc, 

I.'-  l>r(|),lll<l  l)\  IIMK  ll  .|U(i,i- 
mctlllKls.         Tllr      jUKf      1^      (dl- 

Iccti'd    iM    i.'',.it>kiii>   pl.urd    111 

.shallow  IidIIows  MiMiixd  out  in  m"i^ 

the   pound,  and  ,ill,.uvd    to  i.,iii.,.llv  c\..|.ni.,tr  1,1   i|„.  -;ni,     |i   i,,,,!,,.,  tin.  ,,,!        v    ,i.    ,i 

pasty  or  rv.-n  s,.|ni-llind  in,i>,  win,  1,  |,  diud  at   .i  f;,iitlc   li,,,t   I.,  loir   n-c      (  .ipr  ,iiid   N.it.ii 

aloes  is  pivpMvd  111  a  w.iv  MiniLir  to  tli.it  .idopt.d  in  tiir  W,  M  liidi,-. 

TIlC   al)p.Ml.lll.  r    ol    thr   dm;,,    wllrll    It    lr,l,||,.,    ll,,-    nialkrt    1>    l.lli^'ilv   drpciiilnit    upon    tlir 

mrtliods  .■mplowd  111  It,  pi.p.ir.ition,  Wh.n  thr  jm...  i,  i..pidlv  r,,n,  mtr.itrd  .nid  (|ni.klv 
cooled,  the  inas>  hi,.ik>  with  .i  f:l,i,.,y  or  vitr,..m>  lr,i,  inie  ,.,  in  Cip.'  and  Ciir.iro.i  .iloe, 
('•  {,'liissy  "  aloes),  Whin  evapor.ited  slowlv  the  iim--  hn  ..in,  -  dull  .mil  opi.pie,  .md  is  known 
as  "  livery  "  or  "  lu'patn  "  aloe-..  ,i>  in  tln'  r.i>r  ot  ihe  diui,'  lnun  >oi  nir.i.  /.in/ib.n.  N.it.d,  .nid. 
in  some  cases,  from  (  inai  n.i. 

Aloes  is  used  r.s  a  pnii;,itive,  and  i>  mir  of  the  m.i~t  v.iliiible  i,f  tin,  rl,i->  of  di  ii-v     Its 
action  is  dre  to  the  iiroemc  of  the  ciy-t.illnie,  hitter  |iriiiriplr  iu'uii:. 

GUMS    AND    RESINS 

BALSAMS,   H.\LS.\MIC    RKSINS,   AND   (.UMRKSINS 

TiII-;si-;  products  are  usii.illy  of  little  i  nniniiTci.il  nn|i:irt,ui.  r.  md  they  .ire  .dino-l  wlinlly 
u.sed  in  medii  inc.  The  most  import. iiit  of  the  h.ils.uns  .nid  l).ils,iniii-  le^iii^  .iic  >tiir.i.\. 
beii/oii.,  the  h.ilsa'  is  of  Toiu  and  I'eni,  and  l)raj,'iiirs  blood  (obtained  l.om  th.  fniit-  of  ,i 
rattan  palm  ((\ihimus  tlnun)  growiiif,'  in  Suni.itr.i  ,ind  15oiiuo.  .md  used  rhiellv  .is  a  red  >t,uii 
for  spirit  \'arnishes.  The  best  known  |.;nin-re>in>  are  niyril  .ihb.imim  or  fr.inkineinse, 
galbaniim,  asafittida,   and  .immoni.imm.     M.inv  dniL;s  .ue   ii-nl   foi-  the  s.ike  of  the  ie>ins 


they  contain,  these  ii,>t  beinj,'  e.xnded  by  the  |)l,int   but 
which  tliey  must  be  e.vtracted  by  cneinical  pro  esses. 


retell  in  roots,  le 


i-tr.,  fr 


(".IMS 
The  term  fiiiiii  i>  lo.  -ely  a])|)lied  in  i  oinni!  ne  to  ,i  number  of  dillereiit  proiln.  i,.  whirh  .a 


bcttei   dass'lied  into  the  followini;  ltouii-  ;  — 1.    Tnic  '■ii:ns 


IS  Ai 


tiUliSi:    yii!i:i. 


gnm,  eti;. 

risiiis,   such    as    '■(i;iiii    bi 

resin,  siuh  as 

opium  "  and 


"(lurii   d.iinm.i: 


III    !  oij.i: 


.uia  i^uiii.   iraf^.ic 


mth 


1    oenjainin   or   hen/oin,      i 


tc.      4.  (iiiin-rcsiiis,  nnxtures  of  u'uin  and 


;um  nu'rrli. 


•gum  as.ifief  t.i,"  etc.     5.  Dricii  plant  jitucs,  such  as 


V I  am 


Mil 
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rill'  llllr  ^;lllll>.  \\\\U\>  .llnllr  \mI1  lir  ll(.i|l  \(llh  111  till-.  .11  I  ,  li',  ,llr  IimIiIn  (ll^tlllj;lM -In  ,  | 
llillll  llir  |i|iillll<  1^  lll>  !  idcll  111  .  1, 1-^1^  '1  til  5,  .lll'l  \v  lolIcK  I  .llliil  );mil>.  Ii\  till'  |Mi>  r»|ii|l  n|  till- 
liillowi  .:  I  h.iMi  Ii  I  |st|i  |i|ii|iii  lir>  ; — I,  riir\  111  ^iiliilili-  111  u.iln.  Mi'ldiiit;  i  li  ii  \i~iii|  m 
Jrll\-Ilkr    MillltlmiN.       '_'.     riliA     ,liv    iii^iillihli'    III    .ilidlliil,       ;<.     I  111  \-  .111    .lllun-t    t.l>ti'lr-.^.  ill    Im\i- 

.It  inii->t  litlii  r  .1  -.Ii;;lill\   .h  ul  111  -lii^iiilv   swn-ti^li  t.i>ti-. 

.\.\irKi';  ,)!■  (,r.Ms 

rilr  |)liiir^-.  ll\  ulllih  hill-  CUIII^  .ill'  |i|iii|lli  1  i|  III  |i|.lllt>  1^  imt  ,1-  \rl  t  111  il  i  illnIlK  kllnWIl, 
I  llr\  ,i|i|ir,il  111  l)r  tnllllril  li\  llir  |  n  i  ly  I  i-^iv  i  liii  ikiil^;  iluwil  (j,'lllllini  i--!'^)  lit  ri'lluji  i^i',  lillt 
|il.irtir.llly   liiitlllllH   I-.   kliciwil    ,1^    111    ImU    lliK    '"  lili.iklll^;  lliiWIl  "    l>  ,11  rii|ll|ili>llfil. 

(ilM    AN.MIIC 

Tliis  is  a  fji'iifiji-  II, mil'  im  iiuliiin  pr.u  tir.ilh-  ,ili  ^iiiiis.  w'liili  .iii-  Mihihir  in  \v,iti-r  Id  fnuii 


i 

• 

mi     ^'  '^^sHIi^s.ll  I   V 

Jt.iM" 

1  Mm 

■  # 

III.,!,,  ',   /.  (,.  /;.i7.  It!..  t.i.S. 


I' INK     TI<K1> 


viscDiN  -iiik\'  >nliiti()ns  pns^r^siiic;  tlir  piiipiTtii'-i  'if  nrdin.irv  "  oltirc  «""••"'  <>iiins  of  this 
typi"  ari'  lart;rl\'  prmliiri'd  in  tlir  .\nf,'i.i-ICi,'\pti.m  Sudan,  Ahvssiiii.i.  Snmalil.md,  N'if,'rri,i. 
SfiU'gal,  Indi.i.  .^iistrali.i,  and  ('  i|)i'  Ciilimv. 

TlKKl  Y    (IK    StKAN    (llM 

TIlis  niatcriai  is  |)i"odii(r(l  in  the  scvciai  cniintrit's  formint,'  t'"'  N'ortli-tMstcni  liorn  of  .Afrir.i 
It  Ills  hi-t-n  an  artirlr  of  roininrii  r  from  \i'i\'  carlx'  tinics  :  tlit'ic  i<  cvidcni  r  tiiit  as  carh'  a~ 
tlir  fust  I'liitnrv  lit  tlir  ','liristi,ui  rr.i  i^uni  w.is  sliippcd  from  !'"t;vpt  to  Araliian  ports  and  tlirini' 
Milt  to  I'liiio|v,.  licnrc  the  drsij,'natiiin  ■■^11111  .u.iiiir  "  now  looscl\-  applied  to  all  f^ums  of  this 
t\pr.  In  the  Middle  .\ki'S  the  trade  in  niim  between  lvL;\'i)t  and  Iuiro))e  was  carried  on  ,'id 
'liiiki-.h  i)orts  and  hence  the  name  "  Turkey  K"!"""  "^t'll  i"  >'^''-  though  the  trade  ?•/'./  Turkey 
li.is  lone  cilice  ceased.  This  f,iet  is  slowly  beint;  recoi^MiiM'il  bv  a  cli.inse  in  name,  and  the  f,'""! 
is  iiou    freiiin  nth"  referred  to  commercially  ,is  '"Sudan  or   Kordofan  l'""i"' 


Gi'ms    and   Resins 


My 


I  ■■III   >•/,„„,.,,;.;,  iM/Mr;,/;/,  r,u,„.,. J    ,-  I   „,/,,,. l...„  ,.:„  „y.  I    V.-.    I    „;. 

gathekim;  rui  I)K  TrHPirNTiM:.   NdRiii  cauulina 

Thift'  kinds  of  f^'um  arc  l,Lrt;clv  iipiilucnj  m  tlir  An-lo-iii^vpti.in  Suil.iii.  ,nul  tlu-c  ,irr  known 
in  the  country  as  "  Hash.ib  "'  or  ■•Vrick."  "  (i,./ii,i."  and  ■■Talli"  Kums. 

//,,./^,A.  T!,e  "!^a^hah"  luv  nf  ii;,-  S;;;l.;:i  i<  kn..;vn  -n,  iiliri.-allv  a.  .!c.Hi„  N,,/,;;,,/. 
It  is  jiltMitifiil  in  Kordofan,  wIuti- tlir  l)r>t  (|iialitic,  of  this  ;,'U!n  arc  produced,  and  is  also 
fairly  widely  distributed  in  Kns>ala  and  Gczir.i.  '""'ic  ijuni  iiroduccd  in  Kordofan  is  collected 
front  trees  f,'}-o\vn  in  plantations  known  as  "  qenei.as."     Tlie-e  trees  are  rais.'d  from  seed  and 
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i,  '    N    y,  ■   J— J '^TVr^      bL-f,Mii  to  exude  t;mn  in  the 

P  t^irt-   .  ,  ^Ti~~M         tliird  year  of  growth,  when 

tliey  are  trom  eight  to  ten 
feet  higii.  and  have  a  niaxi- 
mum  girth  of  from  six  to 
eiglit  inciies.  Tiiey  rontinue 
to  produce  gum  until  the 
tifteentii  year,  wiien  it  is 
advisable  to  renew  them. 
The  best  yields  ,u'e  obtained 
from  the  eighth  to  the 
twelfth  years  of  growth. 

"Hashab  Wady  "  is  the 
name  ap])lied  to  gum  whicli 
is  exuded  naturally  from 
"hashab"  trees  not  in- 
cluded in  the  "  genena," 
and  is  usually  in  pear- 
shaped  pii'ces  of  variable 
si2e  depending  on  the  length 
of  time  between  consecutive 
pickings. 

Most  (if  tlie  gum  exported 
is  merely  cleaned,  but  a 
small (juantity  is  "selected" 
and  '■  specially  dried  "  Fnr 
this  purpose  nearly  (olour- 
less  ■■  tears  "'  are  selected 
from  the  crude  "  hasliab" 
and  exposed  on  the  sand 
along  the  banks  of  the  Nile 
to  the  sun.  After  a  few 
da\s  of  this  treatment  they 
become  white  and  almost  opaqui'.  due  to  the  jiroduction  of  innumerable  cracks  as  the  result  d 
the  drying.     This  gum  fetches  a  higher  price  than  the  crude  mixed  material. 

For  most  purposes  to  which  gum  is  applied  in  cnmmerce,  the  crude  unselected  "'  liashab  "' 
is  suitable,  but  for  a  few  purposes  "  graded  "  or  "  selected  "  gum  is  required.  The  "  selection  " 
of  gum  is  principally  done  in  luu-oj-ean  centres  of  trade,  such  as  Trieste.  London,  and  Hand)urg. 

Si;ni:(.\i.  (ii;.\[. 
The  "liashab"  tree  (Acacia  Scnc'^al).  from  which  Sudanese  gum  is  princii)ally  derived, 
occurs  right  through  the  fertile  belt  of  territory  (the  Central  and  Western  Sudan),  which 
•Stretches  across  Africa  bel.iw  the  Sahara.  On  the  north  bank  of  the  Senegal  \-ast  forests  of 
Acacia  Senegal  occur  stretcliing  awav  into  the  hinterland.  Thi>  region  is  inhabited  by  Moors 
and  other  ^•. andering  jieojiles  who  emplo\-  their  slavi'S  and  probably  also  their  prisoners  of  w.ir 
in  tlie  collection  of  gum.  No  s\steni  of  culti\ation  such  as  that  adopted  in  the  "' genenas  " 
of  Kordofan  is  attenqited  in  Si'Uegambia  or  its  hinterland.  During  the  rains  the  forests  are 
con\-eru'd  into  swamps  and  the  trees  become  gorged  with  sap.  .\fter  the  rains  ha\-e  ceased 
the  scorching  e.ist  wind  known  as  the  llarmattan  ])re\-ails,  and  this  rapidly  remoxes  the  excess 
of  water:  the  barks  of  the  trees  become  fissured  in  all  directions  and  through  tliesi'  lissures 
the  gum  exudes  as  a  thick  liquid,  which  rapidly  dries  into  ""  tears."' 
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to,  wind,  nm.st,  .sseutKd  V  of  SoMu'.land  ,MnM„:x,.d  wuluPK.  I„a^n,  ,UM  .  and     l^^^^;^^^^^^ 
Tlu.  (d,,t,  ,n,m  wl.ul,  rrulus  ,ln>  ,..,nt,.    :-   „.,le,-.d,lv  ,„„l.,n„  and  is   pn,bablv  .-oil..,-, -d 

uhuh  have  scnnvd  1,„-  ,1  a  pron, nt  pla..  a.  a  sal,M„nt,.  for  Sudan...  anil  N-n  ,a    ^un,s' 

especially  in  tlie  L  nitrd  kinf,'d.i:n.  b'""N 

KKSIXS 

The  commm-ially  valuable  ,vs„,.  are.  a>  expLumd  in  the  art.el,.  <l,.alinu  with  «ums,  k„„u„ 

in  commerce  as  Kums.  c.^.,  "  gum  enpal.-  -  gun,  damnwr."     Th.-v  are  readilv  <l„t,n.MU.hable 

II  om    true    gums    iiv   beuig  .  k  n 

soluble  in  spirit   nr  oils,  iiut 

not    in    water.       They    also 

(lifter    from    gums    in    their 

mode  of  formation  in  plants 

thus,      whilst       true     gums 

are  apjiarently  clccoinposition 

pnjduets  of  cellulose,  resins 

appear   to   be    elaborated   bv 

j)lants  from  certain  constit- 
uents   of   the   essential    oils. 

It  follows  from  this  mode  of 

formation  that  resins  usually 

occur    in    plants    associated 

with     essential      oils,     thus 

'■  common  rosin  "  occurs  in 
special  ducts  in  pine  trees 
dissolved  in  oil  of  turpentine, 
and  similarly  fresh  coital  and 
dammar  nstiallv  contain 
small  <)  lantities  of  the  essen- 
tial oils  from  which  they 
were  probably  originally 
formed.  The  resins  of  com- 
merce may  conveniently  be 
di\ided  into  four  classes:  — 
1.  Varnish  resins.  Tliese 
aro  usually  hard  substances 
containing  either  no  essential 
oil  or  \ery  small ipiantities  of 
such  volatile  products.  Ex- 
amples :  copal,  dammar,  san- 
darac,  mastic.    2.  Oleo-resins. 


KKSIV     MAUKKT, 


r.EOHGIA 
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Mixtures  of  cssfiitial  oil  :iii(l 
resin.  Tlicsciirc  usually  \is- 
iims  li(|uiils  or  scnii-solids. 
IC.\ami)lfS  :  "  lialsaiu  of 
Copailia,"  \\MO(l  oil,  clciui, 
Canada  balsam.  3.  Iliilsnms 
(iiul  hiihamic  resins.  Tlicsi' 
inavhi'  eitluT  licjuids  suili  as 
'■  balsam  of  I'crn  "  or  solids 
sucli  as  '■  benzoin."  Tliey 
contain  either  benzoic  or 
cinnamic  acid,  and  the  pres- 
ence of  one  or  both  of  these 
acids  or  then-  compounds 
confers  on  them  their  peculiar 
■■  balsamic  "  odour.  These 
true  ■■  balsams  "  should  be 
distinguished  from  such  pro- 
ducts as  co])aiba  and  Canada 
■■  balsams,"  which  are  really 
oleo-resins.  4.  Cum-rcsins. 
These  are  mi.xturt'S  of  tru( 
gums  with  resins  and  may 
also  contain  some  essential 
oil.  Examples  :  Myrrh  anc 
asafoetida. 

Cor.M.s 

The  cojials  are  a  class  o 
hard  resins  used  in  the  pre 
paration  of  elastic  varnishe: 
suitable  for  outdoor  use,  as 
for  example,  on  railwa) 
carriages. 

Thev  are  derived  fron 
many  different  trees  and  are  jiroctu'ed  from  >everal  countries.  They  are  always  very  hard 
melt  with  aitViculty.  are  usually  msoluhle  in  all  solvents  and  are  only  convertible  mt< 
varnishes  bv  a  prrliminarv  process  of  di'>trnctive  distillation. 

[n  all  the  localities  in' which  cojial  is  jiroduced.  three  qualities  are  generally  put  on  tli 
mukrl  :  1.  Fossil  Copal,  foimd  in  flu-  ground  usuallv  in  districts  from  which  copal  tnr 
have  entirely  di.-apjH' ired.  2.  Scnii-lossiliscd  Copal.  colliM-ted  from  the  soil  in  the  neighboni 
hood  <if  living  cop.d  tree>.  ;i  Crcsh  Copal,  found  on  li\ing  trees  either  as  the  result  > 
exudation  through  natural  fissure-  or  from  artilici.il  incisions.  Of  these  three  kinds  the  lu> 
is  of  mo>t  value.  ••  fresh  copal  ""  inmg  of  little  \alue  in  luuopcan  m.ukets. 

l-.asi  .lincaii  Copals.  These  are  also  kn.iwii  in  haiglish  conunene  as  -  .mimi  resnis  ( 
gums."  Th.v  are  found  in  a  fossil  .-oudition  in  Zanzibar.  Ma(kigascar,  and  along  the  l^a- 
.Vfricaii  ciia>l  from  the  third  to  the  tenth  paralKl  of  latitude. 

Amcrii-an  Copals.  These  are  collected  in  Eolith  .Vnerica  and  probably  origin, ited  lioi 
Ilymcnaca  CourlhniL.y  tree  cL.M-ly  related  tn  tli.it  supp..sed  to  have  |)rodiiced  the  Kast  .\frica 
cop.ils.  which  thev  resemble  in  <  liaracter.  tli>mgli  they  are  somewhat  softer. 

Kaiiyi  ny  C„.,ric  Copal.     Thi>  \,irirty  i-  |.ro(lii, vd  whollv  in  New  Zealand,  whence  enormoi 
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<lil;intitii's  liavr  been  fXixMtcd  (liiriiii,'  tlir  l,i-.t  mMv  \v.,r..  Tlir  iv-m  (iri-iii,i||\-  ,Aii,lnl  limn 
the  Kauri  piin-  ^Dummnrn  Aiislr.ilis).  tmv>t-  nt  wlm  h  till  ,  mm  in  \.w  /r.il.md  licni  which 
"  frcsii  k.itiri  "  is  lollcctcd  to  a  small  ixtciit. 


Oiij 


Kl  >1N- 


Turpcntincs.     liy  •■  tnriicntiiir  "  i-  n-nallv  innl'  r-tn^jl  ni  tin-  lomitiv  thr  t.iinillar  ciilnnr- 
les.s  licinid  usod  fni-  many  donu>tir  j)nr|io-.r,.       Th:~  ))n.clii.  t   h  iimiv  aicnr.itily  callrd  ••oil 
of  tiii-p<'ininc  ■'  -incf  it  is  produi'fd  h\-  tlu-  ili-t]ll,iti..n  ,,1  ih,-  ,  mdr  ■'  tnrpintinr."  wliii  h  fxudi's 
from  jiinc  tfivs.     "  Tur|)cntinr  "  i>  rhjclly  nhtaiucd  limn  I'liius  tinslruli\  in  ihc  I'liitcd  States. 
Piniis  pinaster  (mariliind)  m  \W  (.ipmdr  district  cf   iiaii.,.  and  /Vn;(\  .svAvs/>-;\  in  Un-ia. 
In  the  I'liitrd  States  pri'iiaratidns   tnr   thr  M.llcrtK.n   n|    ■■  fn  |i(ntiiir  ""   an-  in. idr  m  winter. 
Thri'e  pocket-like  cavities,  each  cajKLble  of  lioldin;;  alioMt  a  i|;..irl.  aw  cut  m   the  trees  at  ,1 
distance  of  6  to  12  inches  al)o\c  the  ;,'idinul.     The  ■■  tin  i>entiiie  "  ujuch  r\ude>  from  inrisions 
periodically  made  in  the  tree  accmniilates  in  these  civitio.  ,ind  is  ladled  out  from  time  to  time 
by  the  collectf)rs.     Some  of  the  tuipeiitiii:'  drie>  on  the  trees  :    this  is  scrajied  oil  and  forms 
tiie  material  known  in  com- 
merce  as   ■■  common    frank- 
incense."   The  '"  tnrpeiitine "' 
is  then  transported  to  central 
factories  for  distillation,  the 
distillate      being      "oil      of 
turpentine  "   and    tile    resi- 
due   "common    rosin"    or 
'■  C()lf)pliony." 

TANS  AND  DYES 

TlIK  o|)eration  of  "tamiing" 
<'onsists  in  the  conversion  of 
hides  and  skins  into  leather. 
This  change  is  effected  by 
the  use  of  ciTtain  \'egetable 
products  called  tanning- 
materials,  which  contain  a 
peculiar  com]ioiind  known 
as  tiinnin.  liaxing  the  pro])- 
ertv  of  combining  with  the 
substance  of  hide  and  skin 
forming  leather,  thereby  con- 
verting a  materi.il  which 
readily  decays  intoone  which 
is  jiroverbially  resistant. 

N.ATfKlC     or    T.VNMM. 

M.\ri:ni.\i.s 

Tannin  occurs  in  all  parts 
of  ]ilants,  hut  it  appi'ars  to 
be  most  sci-rete(l  in  those 
portions  which  are  of  rela- 
tively little  use  to  the  plant 
as  a   li\-ing  agent,  \\/...   the 
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OAK    TREE 


biirk  of  tlir  stem  or  nint.tliL- 
riiul  (ir  liiisk  of  the  fruit,  or 
tlic  lii'iirt-wood,  though  ni  a 
few  ias<>s  it  oriurs  in  Inrj^c 
([uantitii's  in  Xhv  living  parts 
of  plants,  r.^'.,  in  thu  leaves 
and  roots. 

.\s  a  gcniral  ruk'  a  part  of 
a  plant  is  unsuitable  for  use 
as  a  tanning  agent  unless  it 
rout  lins  at  least  ten  percent, 
of  tannin,  though  this  alone 
is  not  sut'tii'ient  to  give  a 
material  value  for  this  pur- 
pose ;  it  must  in  addition 
contain  non-tannin  extrac- 
tive matter,  whicii  is  useftil 
in  producing  what  tanners 
call  a  '-well-tilled"  leatlier. 
It  must  further  be  free  from  dark  or  undesirable  colouring  matters,  as  otherwise  the  value  of 
the  leather  produced  will  be  prejudiced  by  its  colour,  which  should  be  at  most  a  pale 
russet-browii.  Though  it  is  not  customary  to  use  tanning  agents  containing  less  than  ten 
per  cent,  of  tanrin.  a  method  has  been  devised  for  the  utilisation  of  such  materials  as 
oak-wood  and  chestnut-wood,  which  contain  only  three  or  four  per  cent.  This  consists  in 
extracting  from  these  the  \w>u_-  of  the  soluble  matter  they  contain  and  concentrating  this 
extract  till  it  solidities.  In  this  way  "  tanning  extracts "  containing  as  much  as  thirty 
per  cent,  of  tannin  may  be  obtained  from  oak-wood. 

This  process,  first  devised  in  order  to  facilitate  the  exploitation  of  materials  poor  in  tannin, 
has,  during  the  last  few  years,  been  greatly  e.xtended  until  at  the  present  time  practically  all 
important  tanning  materials  can  be  bought  in  the  form  of  extracts.  At  first  the  manufacture 
of  these  was  confined  to  the  industrial  countries  in  which  h'ather  manufacture  was  principally 
carried  on.  but  lately  the  tendency  has  grown  to  make  these  extracts  where  the  tanning- 
materials  are  produced.  In  this  way  the  exporter  pays  transport  charges  only  on  the  materi.d 
actually  used  by  the  tanner  and  can  use  the  inert  matter  left  after  extraction  as  fuel  and  in 
other  ways. 

T.XNNINi;     M.\THKI.\LS     DEKIVI.I)     FRO.M     0.\KS 

Oak  Bark.  This  was  at  one  time  practically  the  only  tanning  material  used  in  the  United 
Kingdom  for  heavy  leathers,  but  of  recent  years  its  use,  though  still  very  large,  has  become 
more  restricted  owing  to  the  fact  that  the  bark  is  expensive  as  a  tanning  agent  and  cannot 
com))ete  in  price  with  many  materials  of  exotic  origin  now  available.  Oak  bark  is  a  bye- 
product  of  the  oak  timber  inchistry,  and  is  only  coUec  ti'd  from  felled  trees.  The  trees  .ire  usually 
cut  down  from  .\pril  to  June,  and  the  bark  is  at  once  detached,  roughly  cleaned  from  lichens, 
moss,  etc.,  and  dried.  It  is  sold  either  in  pieces  about  a  yard  long  C  long  rind  bark  ■"),  or  is 
chopped  into  small  pieces  ("hatched  bark").  Knglish  oak  bark  contains  from  twelve  to 
fifteen  per  cent,  of  tannin,  and  is  richest  when  collected  from  trees  from  thirteen  to  twenty- 
live  years  old.  A  good  deal  of  oak  bark  is  also  obtamed  trom  Belgium,  Holland,  France,  and 
Sweden,  the  Belgian  being  ...nsidered  the  best  of  these  imported  varieties. 

()dk-hoO(i.  The  heari  wood  of  the  connnon  oak  c  intains  from  two  to  live  per  cent,  of 
tannui,  and  is  therefore  unsuit.ible  for  us.'  in  tlu'  crude  state.  The  sawdust,  shavings,  and  waste 
pieces  are,  however,  utilised,  as  already  described,  for  the  manufacture  of  "oak-wood  extract," 
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k  lOiirnii-i  /iiirt'iri.i)  ri>  the  result  of 
lit.  Ill  t.mniii,  ,111(1  air 


wliicli  I'oiitains  fidin  t\vint\ 
Hungary  and  Italy. 

(uil/s.     Thoc  arofxcivsivn,-,-,  |,in,|ii,,,l  mi  i|„.  ,. 
punrtuivs  mad-  l,v  tlu-  -  ,,.11  „,.,,  l  -     Tl,,.,.  ,„„,„;  f,„.,,  ,„  „f,^,    ,., 
used  |)nniii>ally  in  tlic  in,mul,i(  tuiv  ,,{  mk.  ' 

\  ii/iJiiui.     This  ((insist-,  (ii  till'  I, ■,,111,1,1,      '  .1         1  1      . 

widclv  distribntLd  ,n  Am,,  M      r  '  P  1      '  V  7    ' 'n'"'"  "'"'"^'^-  "''"''  '"''"'■^ 

.,f,  ,-',1  ,  ,■  "'     ''■'"-"I   I'-iiiiiMiLi.      I  hi-  ,,i|„  aiv  nii-kiil  l)v  li,ind 

alt.  1   tlu"  ai-„rns  have  l,.ll,.n  .aid  ..n-  >„uplv  (h,,,!  ,„  tl,r  „„,  ' 

\al,m,a  contains  from  tHynty-lnv  t„  thirtv  per  ,vnt.  nl  t.uinm,  ,,nd  is 
ptodni, Km  o  sol,.  Icathi-r,  for  whirl,  p,npo..  ,t  has  larj^clv  ivpL.vd  luk 
I  iiitt'd  KinL'doin.  ^    .       i 


iisrd   for   till- 
b.uk     in   the 


'I.VNNIN,.  MAriCHI.VI.S  ()IU.\INKI,  IH(  ,M  (  ( iMnUvOfS  Tuiu-s 
A  .■(.nsidciMhl..  numb,.r  .,f  ...nifi-rons  tr-.s  vidd  hark,  snit.ibl,.  for  nsc  ,n  tanning.  In 
Scotland  tlK.  bark  o  the  larch  (Lnn  Europ.ca)  is  cnplovcd  :  ,t  ,  ontain,  about  nine  per  cent 
of  tannin,  .and  is  valued  particularly  for  light  leathers.  Throughout  Austri,t  th,.  b.uk  of  the 
Norwegian  spruce  ,s  cotninonly  made  us,-  of;  jt  contains  about  eleven  ,)er  cent,  of  tannin,  and 
yields  a  i.hnnp.  mcely  coloured,  but  rather  poorlv  lilled  le.ither.  Cousulerable  ..uantities  of 
tanning  e.xtract  ar,^"  now  m.ide  from  spruce  bark  m  Austria  for  export.  The  s.ime  spruce  grows 
commonly  m  the  L  mted  Kingdom  and  in  Scandinavia,  i.ut,  curmuslv  enough,  m  spiU-  of  the 
large  supplies  of  the  bark  which  must  be  a\a,lable  m  Xorwa^-  .lii.I  Sweden,  it  is  but  little  used 
in  those  lotmtries. 

-Hemlock  Bark-'  This  is  obtain.'d  from  the  ■■  lu-mlo,  k  "  Mr  {Ahics  aimn/cnsis),  a  tree 
widely  distributed  in  Canada  and  throughout  th,'  northern  part  of  the  Tnited  States,  in  which 
C(nmtries  it  forms  the  staj.le  tanning  material.  The  bark  contains  from  seven  to  ten  per 
cent,  of  tannin,  and  yields  a  plump,  r.ather  reddish  hather.  Hemlock  bark  is  ,i  bve-i)roduct 
of  the  timber  industry,  and  ,is  dis.itloiest.iti.ai  is  rapidh-  pr,„veding  in  the  United  States,  the 
bark  is  becoming  s>  .irce.  There  are,  however,  large  forests  ,.f  lumlo.k  lir  in  Canada,  .aid  there 
the  bark  is  used  in  the  local  tanneries,  but  probably  a  much  larger  (piantitv  is  Converted 
into  "  hemlock  extract."  which  is  imported  into  luiropean  countries  and  the  United  States. 
The  Canadi.m  extr.ict  cont.uns  from  twenty-eight  to  thirty  per  cent,  of  tannin, 

HlKCII     H.KRKS 

These  are  also  products 
which  are  fairly  e.xteiisi\ely 
used  in  sewral  countries,  but 
are  too  poor  in  tannin  t(j  be 
worth  export,  \\'hite  birch 
bark  {Ilc/iiln  (illni)  is  collected 
and  used  to  a  small  extent  in 
Scotland  and  is  emphned  on 
a  considerable  scale  in  Russia, 
The  Kirk  contains  about  ton 
per  cent,  of  tannin  and  in 
addition  a  small  (piantitv  of 
a  pleasant-smelling  \-ol,itile 
oil,    wiiich     i^    abbUibeJ     b\' 

hide.  It  is  to  the  ])resence 
of  this  oil  that  the  ciiarac- 
teristic  fragrant  odour  of 
"  Russia  "    leather    is    due,  o.vk  .m'I'le  o.vlls 
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>ft    li,'_;lit-i'i)liiunM|    liMtlirr    s|i..Ki'ly  >ui{,il)lc  for  tlio  "  iippn- 


Hinli  bark  i)iiiilti(fs   , 
boots  and  shots, 

('iii:siM  I    I1\i;k    anh    Wnnh 
The  bark  of  tin'  conimon  (■iR'stmil  [(':isl,iih\i  riil^nris)  i-iitains  pr.i  tiiMltv  as  iiiiicli  taiiniii 
^i-^  o.ik  b.uk.  l)ut  1^  r.irvW  used  for  taiiniiif,'  i)iiri)oscs,     Tlu'  f,'r''i'ii  wood  coiitaiiis  from  tlin<' 
to  four  |)rr  cent,  of  tannin,  and,  likf  oak-wooil,  is  iiiiplos'cd  ,i^  a  ■^oiini'  of  cNtract  in  iMMnrc, 
Italy,  and  .\ii>tio-Hunf,Mr\-,  wlirir  it  i--  .ivailalili'  in  laiijr  .|u.intitifs, 

■■  I'lu'Stnnt  fxtract '■  contains  from   tliirt\-  to  Iort\-   \n-v    rmt.  of    tannin,  and    fui  inches 
a  linn,  tolfialily  liiMvy,  imt  nitliri-  ,i,'r.iyi>ii  li'.itlicr.  which  darkens  somewhat  wht-n  kept.     It  is 

imported  prnici|)ally  from  lialy  and  Anstro- 
llnni;ar\-.  and  largely  nsed  in  the  I'nited 
Kingdom  as  one  of  the  ingredients  of  a 
niixtnre  employed  in  tanning  soK'  leather. 

Wll.I.DV.      H.\KKS 

These  are  obtained  as  bye-jirodncts  in 
the  (  iilli\ation  of  willows  to  be  nsed  fo|- 
basket-making.  They  are  employed  more 
esi)eciallv  m  Denmark,  Belgium,  Holland, 
and  l''rani  e  for  t. inning  leather  intended  for 
the  manufaclmi  of  glo\-e~  and  similar 
artiilcs.  Tile  barks  of  Snli.x  nniiariii  and 
Sii/ix  Niisntiiiiiiii  are  most  sought  after  for 
this  ])iirpo>e.  They  contain  from  eight  to 
twelve  per  cent,  of  tanrin,  and  yield  a 
ptMuliarKsoft.  i)liable.  light-coloured  le.ither, 

WAiri-i-:  Pi.vKKs 
These  products,  also  known  as  mimo.~,L 
barks,  are  ol)tained  from  a  .series  of  acacias 
iiulig<'nous  to  the  soutliern  p;u'tsof  Australia, 
and  now  largely  cultivated  in  Nat.d.  The 
best  .\ustraiian  species  are  the  "  broad- 
leax'ed  "  or  ■"golden"  wattle  of  South 
.\iistralia  (Ac<Hiii  pyciiiiiitlui).  the  bark  of 
which  may  contain  as  nuich  as  forty  to 
liftN'  per  <ent.  of  tannin;  the  "golden" 
wattle  of  New  South  Wale-  (.1.  loii'^ifoli,!)  yielding  b.irk  containing  twenty  to  twenty-five 
per  cent,  of  tannin.  .1.  hmHir  iiiia  (.1.  itccnrrcns)  and  .1.  dcaihata  with  barks  containing  from 
tliirty-si\  to  thirtv-nine  per  cent,  of  tannin. 

•I.itt'e  attention  has  been  paid  in  Australia  to  the  (ultivation  )t  wattles,  but  in  Natal  it  is 
done  on  ,i  large  scale,  the  species  .1.  molUssiiiiu  and  .1.  (IdiUhila  being  those  most  commonlv 
grown.  The  seed  is  sown  in  .Mav  at  distances  of  about  twelve  inches  in  furrows  si.\  to  eight 
feet  apart.  When  the  vor.ng  iilants  are  well  established  thev  are  thinned  out  to  about  six 
feet  apart.  Very  little  can:,  except  weeding,  is  then  re(imretl  by  the  plantation  until  the 
plants  an'  about  three  feet  high,  when  the  lower  branches  sh.)uld  be  I'luned  off  so  that  a 
strai"!it  even  trunk  from  wb.ich  the  b.irk  can  be  easih'  detached  may  be  grown.  IVirk  m.i\-  be 
collected  from  the  time  the  trees  are  live  years  old  tuit  the  richest  is  obtained  when  they  arc 
ab.out  ten  to  twelve  year>  old.  It  is  coUected  in  September  or  De.ember  in  Natal,  being 
then  richest  in  tannin.      After  striuping  it  is  merely  dried  in  the  sun.  and  either  cnt  into  small 
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I>ivi  Div: 
iii""i'il  '"ii>i>t>  1,1  til,-  .lii,.,i  I  ,i,|,,  ,,f  ,1.,.  ,„,,|^  ^ 
i->n,i>ii.      illcll^i'iKni,,      t,i  I       ~  ' 

Ciliti.il  Aiiii'iii.i  .111(1 
cnlti\atr(l  111  Sciiitli 
Ariii'iici,  ,111(1,  (111  ,1 
small  sc.il,'.  111  |,i\,i. 
Iii<li,i,    ,111(1        .\iivti,ili,i. 

In      |llc|),ll  lilt;     It     Inl     the 

market     the      |„,(K     .n, 

..~|)lit         (ipcll         ,111(1  the 

liii>ks.  will,  li  ,11c  siiiiij.ij 
to  tli(Ki  (il  an  (ikIiii.ha- 
pel  |)(i(l  arc  >prc,i(l  out 
ill  the  Sim  iiiilil  tlic\' 
l)L'C()iiic  li,iril.  liKiun, 
and  drv. 


SfM.\C 
This  well-known  and 
valuable    taiiniini    mate- 
rial consists  (,;  the  drieil 

k'a\'cs   ot    A7//rs    c<iri<ir,i. 

a     shrub     iiiltivalcd     in 

Si  ily  ,ind  ,!,Mdwin,i,'   wild 

in  .\iistii,i   and   tli,-    H,il- 

kaiis.     The  ])l,iiit  tliri\-,'> 

on  sunny  s!o|)cs  of  ih\-, 

stony,  and    haircn    -^oil  ; 

it  is  'isii.illy  e'l'un  troiii 

shoot-.       and       develops 

ra])idly.         I'iuekini,'     of 

till.'  Iea\cs  in, IV  be  coni- 

iiicnci'd   in    the    second, 

but    jirefcr.ibls-     in     the 

third     ycai',    .iiid     after 

fifteen  years"  (^routji  the 

shrubs     cc.i.-c     to    vicld 

leaves  rich  in  t,iiiiiiii  ,likI 

should  be  leplacerl.     The 

li-,i\cs  are  usualh'  dried 

anil  f,'roiind  >e\-eial  times 

in  stone  mills  to  produce 

aline    powder  lor  export.      (iood  Sicili,iii   siiin,ic    contains    from    tu,  :ity-three   to   twenty- 

scvou  per  cent,  of  tannin,     Sumae  is  used   for   the  production    of   -oft.  "liKlit-colourect,  mild 

leathers,  and  is  almost  indispensable  at  present  for  t,mnin«   such  n^  iteri,ils.     It  is  al-o  very 

i-irgely  einploved  for  inii)rovin,!,'   the  colour  of  le.ithcr    tanned  with   cliciper.  dark-coloured 

materials,  such  le.ither  Ij.-ini,'  usu.illy  .yiveii  a  final  dressing  in  a  hot  sumac  solution. 
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(  ANAii.ui;    <)u  "  r.\NM:K'> 

Du.k" 

'  !]i>  |>iii(liii  t  i>  mil'  lit  tilt; 
tfw  in')ts  iis'il  ;is  a  t.miiini; 
mati'ii.il  Till'  plant  i-  i 
nati\i-  "f  Mfxiiii  and  tin 
SiilltluTII  |).Mt>;  I't  tlir  I'llltiil 

St,iti-i.  anil  1^  now  r\ti  ii- 
sivfh'  iiilti\atril  in  tliiiM- 
ri'^ions  loi  llic  sake  uf  it> 
rn.it.  It  K  iM'st  uiown 
(mni  tiihiis,  wliii  li  sliDilld  hr 
plantnl  "Ut  III  tlir  antinnn. 
Ijut  iiia\'  1)1'  alMi  raisi'il  tmni 
scrd.  Till'  roots  ail'  lial- 
vrstid  ill  tile  scriind  yi'ar, 
and  atv'  rut  into  slues,  whirl' 
arr  drii'd  in  tiic  sun  or  inado 
into  "  raliainrc  I'Ntrart  " 
(iood  canaigrt'  ma\  rontaiii 
from  twinty-six  to  thirty 
per  cent,  of  tannin,  and  yields  ..  lirm  heavy  Uatlu'i  of  a  bright  orange  colour. 

QUEBK.XCHO 

This  material,  which  owes  its  name  to  its  e.vreptioiial  liardiuss,  inubraiho  bein^  a  corrup- 
tion of  the  Spanish  word  for  "  axe- breaker,"  consists  of  tlie  wood  of  a  Soulli  American  tree, 
Quebrachia  (Loxoptcrygium)  Lorcntzii.  The  tree  is  a  fairly  large  one,  and  is  grown  on  an 
enormous  scale  in  the  Argentine  Uepublic.  The  wood  contains  about  twenty  per  cent,  of 
tannin,  and  yields  a  tir  :i  but  rather  reddish  leather. 

Myr.vbolans 

This,  one  of  11.  >  most  important  In.liau  tanning  materials,  .specially  for  export  purposes, 
consists  of  the  unripe  fruits  of  Tcrunnnlui  chchula  or  7'.  /ji'/cr/cii.  trees  which  are  common  in 
India,  especially  in  Madras  and  the  Central  Friniiices.  The  fruits  are  collected  when  full 
grown  but  still  unripe,  and  are  prepared  for  the  market  merely  by  dryinjj;  in  the  sun. 

Gambier 
This  material  is  also  known  .is  "  white  catechu."  It  is  ui  extnut  pnparei!  from  the  leave; 
and  branches  of  a  climbing  i)lant,  Uiuiiriu  i^tuiihicr,  which  grows  in  the  I-Iast  Indies,  especiall\ 
in  Malaysia.  For  the  production  of  g.iinbier.  the  trees  are  cropped  almost  bare  of  twigs  foni 
times  a  year  from  the  time  '.vhen  they  are  ihree  years  old,  .so  long  as  t!ie\-  bear  well.  Tin 
twigs  with  the  leaves  .ire  chopped  smdl  and  i  xtr.icted  by  being  boiled  with  water  in  copjiei 
pans  until  a  syrupy  liquor  is  formed.  This  is  strained  and  allowed  to  flow  into  tubs,  ii 
which  it  sets  to  a  brownish-white,  semi-crystalline  solid,  wiiicli  while  still  s.;ft  is  cut  iiit' 
approximately  one-inch  cubes. 

Mangrove   Bark 
The  mangroves  are  an  interesting  group  of  trees,  which  inhabit  the  swampy  foreshores  o 
tropical  countries  where  they  form  forests  frequently  of  vast  extent.     The  barks  of  all  th( 
mangroves  appear  to  contain  more  or  less  t.innin.  but  the  species,  which  ha,     so  far  beei 
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from  tl„.  .,,..„„  .,„,  ,,,„„  ,,„„  ,„„,^„„  ,    •         ,";,;'■""";',   /'"• ''"^  -  .n....lv  ,„„,,,..., 
.m.l  ,.„,..■  oth.T  l-:..,t  lii.lun  i,|.m,i,.  ""  ""   '  '""-'■'■'■'I'l''  -..Ir  in   I!,,,!,,,. 


"■' ''      '"  'ini..!  Mil  ,,,1  .,  ,,,11,1,1,.,  ,11  I  ,, 

•'  "''  lil'i''  >'   ih'    III    iioiiiin 

_,  .  MVMII     Hu;K 

(111- t.miiinj;m.itrri,ili,.!,.|,\,.,i  I,,,,,, /.■,,,,/,,,,,  ^        ,    ,  , 

""•  '•- ''-  -.u,  on  ,1  u„. .,  ,,„  ■„„, ".'. ;  'v;. ;  :i:;"''i  ::'^- :;"'  'r^  I""'  '■^'"V"'  '■ ^ 

liVf    to    foitv-livv   ,uul   n.-,-,,„„„allv  „,   ,.   ,  '  '     "    """""^    ''    ''   "''''    '"""    "'"'V- 

»-"'■'.  -i-i' y„i,is a „n,..  .,.u,i.. M„.„n'i;, i::;,,;;.;  '" '  ""'"^'  ^"'"''''■-  -H'-'—n 

DYK-SiriTS 

c..nu;- :;;!::;::;,:';:;;;:;;:;:.;:;::;  ;;;;::,;;;;;;::;■.:'',:;:;,;;,;•-'!:''>'•,  '.--'.'v ...  ....■  .„,.rs 

small  proportions.  *^  "''     "'"""■^  ''''^  """  ^".'l^  to  ,  „„,p,.,,,tiv,.|y 

small    quantm..   of '  |,i«,,K.  ,- ,„,,    '  h  u   i  ,        ^  '    '  ^  i';'?' 1   /"' n"   ';'   ""■   ''"■^'•■'"•"' 

metals  iro...  ..|iro,„i,„n,  a    n    ,  ,      'o     „     "1,    '   ^  "'T;"  "  "  ^^'■"^  -"  "'  "-.'•  "^  'I- 
with  a  rnrront  of  st.an,  whm  I         'li  n'"      '''""■  ''  """  ''^"■''  ■"»'  •.'•'t-.l 

.„..n.  „ ..„„„„,„,:„■■  "o;t,,:;: ;,!::;;i,:i:;;;i  :,::;;'-:i--;l,;V- ;• ;- •■« 

;•  <v.lourfd  msohil,!,.  .  ompoim,!  uiti,  tlir  -  mor.l  ou  "  u  I  i  <•>'  --"■t   tl.c     .Ivr     forms 

■s  ci.«..r.nt,  an.  ,.v  this  ...an.  a  ,„ns,.,..ra..l,.  ran.,  of  .,„.  mal  'u'l^::;:^,  Zil  :::j;::^2 

iMHi.d 

T"'.'^ ''''•'■ ''v''->l..tli:^ol,tain,.,lt,oni,L,,unil.,r  of  in,liuo-l,,.aiini:  nl, nt  ■  f /„/,.  /       r     .     ■ 

and  Natal.     It  docs  not  o.riir  iiatiir.illy  in 

tiif  plants  bnt   is   fon.ucl   bv  a  jmu vss  of 

frrmcntation.       Fr,  sli    plants,    colKct.d    at 

tlR.  Ilouvring  p,.,i,Kl  (late  sunnii.T  in  India 

■  iml  Ja'-a).  aiv  tiirown  into  la;-,i;,'   vat>  ,o;i- 

taining   water,  .iiid    aiv    tlior,,n!,'hlv   broken 

il])   by   means  of  ,- ticks  wielded   bv   natnes. 

By  this  means  the  soluble  matter  (dntaiiie<l 

m  tile   plant   is  dissohed   out.     The  watery 

extract    is   drawn    oil    into    a    se,,,iul    \at. 

"Iiere  it  is  thoronf,'hly  churned  up  so  as  to 

f.xpose    it  as    much    as   po-sible    to    the  air. 

This  '•  chnrnini,' •'  i>  accomplished  in  India 

usuaHy  by  native.>.  uli,.  wade  about  in  the 

vat  and  heat  tlu'  li(iuid  with  sti.ks.  thoiiKh 

the  more  enteri)risinf,'  i)lanters  lia\e  adopted 

the  Javanese  method  of   agitation   with    a 

current  of  steam  ..r  compressed  air.      Tiie  indk.o 
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liMiiul  (liaiif  >  111  colum  li..in  wllow  tn  blur  muiiil;  t.-  thr  Kiii.lu.il  pnulurtioii  ,,f  tlir.Kv-stnll, 
whuli  sriuMl  ^  a.  ;i  linr  |..>W(l,T.  Whni  thr  artl.m  i-  romplrtr  thi>  mdlKo  i,  ,il|ow.-(l  tip 
M-ttIc  to  tlif  l-tt.mi.  til.-  w.itri-  1-  nin  oil  aiul  the  (l\v->t\ill  . ulU-.  trd.  .iiul  wluli   >till  »vt   ,in.l 

iKistv  m.iclc  in      littlr  c  III)!-. 

Indigo  ;i>  !■  In. vd  iVoin  i)l,int,  i>  hv  no  in.Mii-  a  jiiiiv  inatcnal.  It  ,ontain>  cvc  n  iin.ltT 
thr  l„'st  ,  ondlt:  a>  onlv  ri^htV  pn'  r.nt.  of  imir  ilullKo.  or  as  It  IS  t.rUllirally  ■  allril  uutr^ollH. 
Tlir  iinpuntir.  picsriit  aiv  uatn.  mill,  ral  inattrr.  iiuliKo-ird.  and  othrr  Mihstaiicr>.  1  li.- 
piil-rst    iiatuial      r.li^'o  Is  that   i)io<li. vd   ill  Java.     Indian  indigos   lank  lU'Xt  in  .jiiahtv. 

(ill  II 

Tliis  .iialrnal.  also  known  a>  ■■  bla.  k  ratrrhii."  ,is  distingillslird  from  -  whitr  .  Ur.hu." 
ornambu-r  was  tormrrlv  i-irpaivd  aliiio>t  .'iitirrly  m  India  from  thr  h.'art-w.iod  of  Aanu, 
catechu  or  Acau.  sumc.  but  rr,.ntlv  -.v  ral  of  th.'  Ka.-t  Indian  islands  and  thr  l-,uroi)ran 
I'rotrctoratrs  on  thr  Kast  Coast  .)f  Afrira  liavr  ( ..niiiirn.vd  thr  pr.  palMtion  of  a  similar  inodm't 
fr.)m  inailt,'rovr  bark,  wliirli  i-  kn.iwn  as  •■  irani^iovr  ciit-.-h." 

RI-:i)   DYE-WOODS 

I.oi.woon 
Tills hiatrriai  i  -  thr  iu-a. I  .wod -.f  ILumal'^rr'-"  r,,,„p::,:-n,:,niini..,  -prradinr  tivr  of  mo.lrrat.' 
si/e  sridom  cxrrrding  forty  ft-rt  in  liriKlit,  nativr  to  thr  Bay  of  (  ampeachy,  Honduras,  .tr.  It 
wa  ,  introdurrd  into  Jamiica  in  1715,  and  is  now  lairrly  ^ro-  thrrr.  Thr  prm.ipal  produrmg 
roiintrirs  in  ordrr  of  importaiur  air  Mr\ir.).  Hayti,  San  I)..uiii.go,  Cuba,  Hondutas,  Jamaica, 
;md  tlir  smaller  islands,  (iuadaloui)r,  St.  I.'iria.  and  ('.r.'...da. 
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(Xlin  wrll-kniiAii  \<ll'n\  iKi-stiilfs  aii'  I'rr^i.in  ISrnics,  tlir  iinriix'  brnics  of  a  species  iif 
Nlhiiiiniis  j^'iowir-  in  Sdiitliein  luiniix'.  I'lie  Levant.  Asia  Miii  i;  and  Persia;  (hiereitron 
liark.  IVdin  a  speeit- n[  nak  inilii,'eni>us  to  tlir  L'nited  States;  Weld:  Turnierie.  wiiich  is 
larL;ely  timwu  in  India;   and  Annattn.  mi  widelv  etiltivMled  in  tinpKal  eonntries. 

Ai«  iiiK.  Ct ma:  \K.  wn  l.n\irs 
These  three  imihUu  Is  are  iil)taiiied  tmni  a  nnini)ei-  nl  ditterent  lieliens  iniiiorted  from  Ceylon 
and  .Mi)/;anil)iiinc'.  the  niD.^t  ini|i(irtant  hein,!,'  A'cdiV/./  tiiuturiii  and  I. cc anuria  linctorui,  whirh 
])ossess  the  priipiitK'  lit  |)iiidiii  iiiij  a  \iiilet-lihie  d\'e  when  e\])o>ed  to  the  joint  action  of 
ammonia  and  air.  i'lir  the  pieparatinn  of  archil  the  lichens  are  sim])ly  spra\-ed  with  a 
solntion  of  ammonia  and  exposrd  to  the  air.  When  the  dye  i^  fiiilv  developed,  the  ni.iss  of 
lichens  is  extracted  with   water   fnrminL;   ■■archil   liipmr.'"   or  the  l.ittei    may   be  e\-,ipor,ited 

to  drvness  formini,' 
••  cudbear."  If  t  he 
treatment  of  the  lichens 
with  ammonia  is  Vm^- 
continued  and  lime  is 
e\entually  addetl  to  the 
mass  before  e.xtr.iction 
with  water,  the  purple 
d\'e  '"litmus''  is  ob- 
tained. This  is  usnalh' 
sold  mixed  wilh  chalk 
or  powderi'd  f,'yi)suni. 
Archil  is  used  in  wool 
and  silk  dyciiij;  to 
IM'oduce  purple  coloms. 
l.itinus  is  used  in 
chemistry  for  the  di- 
tcctimi  of  acids  and 
alkalis  :  its  natural 
purple  tint  is  chan^'ed 
to  vi\id  red  by  acids 
and  to  deep  blue  by 
alkalis. 
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ESSENTIAL  OILS 

Tut;  descriiitiee  term  '■  \o|  itile  "'  >er\-es  to  ditliifiitiale  these  piodiict--  from  the  ■' hxed  "" 
oil.^.  which  (111  not  e\  .iiiiir.iti  on  ixpnsiire  to  air.  'i'he  older  n:ime  "■  e-seiiti.d  ""  iiulicate-  that 
the\'  :ire  '■  e>-cnie~."'  .'.c.  the  ciin--titueiitv  to  which  tile  pi, nits  ci  int.iiniiit,'  ih'iii  owe  their 
peculiar  |)iii|)ii  ties,  thus,  the  cli.Lr.icteri>tic  ;iidm:i  lU'.d  ll.iNour  of  the  well-known  spue,  cinii;i- 
niou.  are  dui'  to  tin'  oscnti.il  oil  it  coui.iln-.  ,md  thi-  oil,  posM  N^iui^r  in  .i  tar  hii;her  dei,'ree  the 
.iioin.i  , 1 11(1  t.i^if  1  h.ii.ii  til  i~tii;  of  (I  nil, 11)11. 1,  i  .m  he  extracted  from  the  -pice,  le.ivin,!,'  a  materi.il 
devdid  of  odi.ui    and   ll,i\oiii. 

X'ol.'tilc  oils  .lie  11-11, i!i\'  lire-  .iiid  Iw  .'  proos  of  distilkition  in  sti  im.  l-'or  this  purpo-e 
the  m.itiii.il  t"  be  o]iir.ited  ;ipon  is  firound.  pl.i.  ed  in  .\  lopper  still,  (iixcred  with  w.'.ler,  ;ind 
.liiowcii  to  -I. Hid  for  some  iiouis.  Tl;e  still  i-  tiiell  iiealcd  -o  liial  liie  w.itel  boil>.  piiiihu  in,:^ 
ste.iui.  wliich  e.irrii-  .iw.is'  in  a  stati' of  \Mpour  the  volatile  oil  contained  in  the  plant,  and  this 
mixture  of  ste.iin  .umI  oil  \apoui  passes  into  tlie  ( ondeii-i-r  ;itt,iched  to  the  still,  wlu're  it  lorms 
w.iter  with  a  l,i\er  of  oil  llo;itiii,i,'  on  it.  When  the  whole  of  the  ,i\allable  oil  li.is  been  procured 
in    this  w;i\    it    is   skimilieil   olf   the  w.itei    .iiul    liltii''d. 
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LAVENDER 


In  some  cases  distilla- 
tion cannot  be  resorted 
to  as  the  application  of 
heat  destroys  the  valu- 
able odorous  constitu- 
ents. Thus,  in  preparing 
lemon  and  similar  oils 
obtaiiKvl  from  tlie  rinds 
of  Citrus  fruits  a  process 
of  expression  is  made 
use  of  for  tile  prepara- 
tion of  the  best  qualities, 
and  only  the  poorest 
kinds  are  obtained  by 
distillation.  The  fruit 
is  cut  into  halves  or 
quarters,  and  the  adher- 
ing acid  pulp  removed. 
The  portions  of  rind 
are  then  either  squeezed 
against  a  sponge  held  in 
the  right  hand  of  the 
operator  or  in  the  case 

of  halves  are  pressed  against  it  and  rotated.  In  this  way  the  small  cells  in  which  the  essential 
oil  is  secreted  are  broken,  and  as  the  oil  exudes  it  is  absorbed  by  the  sponge.  When  tiie  latter 
becomes  saturated  the  oil  is  squeezed  out  into  a  receptacle.  In  tlu'  West  Indies,  where  lime 
oil  is  made  on  a  large  scale,  the  portions  of  rind  are  drawn  across  upright  brass  needles  lixed 
in  the  bottom  of  a  bowl,  or  the  whole  fruit  is  gently  rolled  over  the  points.  The  oil  cells  are 
thus  pricked  by  the  needles,  and  the  oil  flows  out  and  accumulates  at  the  bottom  of  the 
bowl.  These  "expression  "  and  ••  pricking  "  jirocesses  do  not  remove  tlie  whole  of  the  oil  from 
the  rind  .and  the  rest  may  be  obtained  by  ste.un  distillation,  the  distilled  products  being  of 
inferior  qualitx-  and  selling  at  lower  prices. 

Wlien  r.either  distillation  nor  "exim'ssion  "  processes  are  available,  "eiilleura>:e  metiiods 
are  used,  which  consist  in  soaking  the  material  iu  warm  fat.  From  this  the  volatile  oil  is 
dissolved  out  bv  i)ure  spirits  of  wine.     Tiiis  process  is  used  in  the  preparation  of  perfumes. 

Tile  volatili'  oils  are  used  as  solvents,  perfumes,  flavouring  agents,  or  drugs.  It  will  be 
re.idily  understood,  ti;erefore,  that  a  considerable  ninge  of  these  products  comes  on  the 
market;  attention  can.  therefor(\  only  be  directed  to  tlie  few,  which  are  of  tlie  lirst 
importaiu'e. 

Oil  of  Turt^cnttnc.       Tli      nannfactiire    of   this  material 
It  is  produced  cliielly  in   X\w  VmW(\  States,  France,   Russia 
principallv  as  a  solvi'iit  for   re.-ins  in  llie  preparation  of  oi 
pigments  in  oil  paints. 

Voi-MIIi:  Ou.s  rsi;i)  in  I'EHFfMKUV 
"CW,.  ,,i  A',)s,-.s-.""  This  extrenvly  valuable  oil  li.is  been  in  u-e  for  centuries  in  the  Ivast 
as  a  perfunie.  It  i>  jModu.rd  lor  export  almost  exclusively  .it  the  present  day  m  Hulgaria 
finni  the  jirtalsof  Rosd  ilaiih:sciiut.  and  though  conMderable  quantities  are  made  in  IVrsw, 
India,  and  elM'wlirre.  tlie~c  kiiul-^  dd  not  come  into  I'.urnpc'an  commerce.  "  Rose  water"  is 
made  ,  liirliv  in  the  Saith  ol  France  by  tlu'  distillatmn  of  t'...-  jietals  of  the  ■■c,d)l)age  ros.'"' 
(A'...v,(  icnliiuliii    with  water  ;   it  .  ..nsi-ts  of  a  solution  of  a  sni.ill  qn mtitv  of  -  otto  "  in  water. 


las  been  described  jirevionsly. 
and  .\ustria.  and  is  employed 
varnishes,  and  as  a  vehicle  foi 


Essential   Oils 


:m 


,«.f  ;=v;::;,,,,[;;-;;,--,;::!::--:>:.:!;-™;;«  ,.;-■ -^  ■< .....™ ., „, ,., 

A,.»;;;,;;:;':,";t,:;:-,:i,:;i;::;;',:'.;:;;;f ;;•■;;/';-  "7»  I-;.;'-.  H-  I"  K„«, , 

».-ll-ki!,„v„   Iran;  a.  li  ,,  ;„        ,"■  ""'""','■"■  "" '""  "il-  l«-".v,l   f ,  ,,„|, 

nd  of  tliu  poisonous  prussic  acid  it  .ontain^.  '  ^ 


/J.i    ,-,  n/i(\,,,,ii  ,.r    1/r.-.,.    II  .  A-.ini 'lii  ,- 
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liinipcr  Oil  is  pruparcd  by  steam- 
distilling  the  berries  of  the  juniper 
tree  (litnipcrus  communis),  and  is 
largely  made  in  tliel'nited  Kingdom, 
(iermany,  and  l{ungary.  It  is  used 
to  some  extent  in  medicine,  but 
principally  as  a  llavoiuing  agent  for 
gin. 

Wiirnru'ooci  Oil  is  procined  by  the 
distillation  of  the  wormwood  herb 
(Artfinisiii  absinthium)  and  is  made 
chietly  in  the  United  States,  France, 
Spain,  and  Algeria.  The  oil  is  the 
llavouriug  ingredient  of  "absinthe" 
li(]ueur. 

A  large  number  of  other  oils  used 
as  tlavouring  agents  are  obtained  by 
the  distillation  of  such  well-known 
species  as  cinnamon,  cassia,  pimento 
(allspice),  coriander,  caraway,  nut- 
meg, mace,  cardamoms,  spearmint, 
angelica,  and  cloves,  and  are  applied 
much  in  the  same  way  as  the  spices 
from  wliich  they  are  deriwd. 

X'oLATiLK  Oils  tsed  as  Drugs 
Camphor.  This  material  is 
procured  from  the  oil  obtained  by 
the  distillation  of  the  wood  of  the 
camphor  tree,  which  grows  in  China  and  Japan,  more  especially  in  the  island  of  Formosa.  The 
tree  has  also  been  planted  in  Ceylon  and  Florida,  and  small  quantities  of  camphor  are 
now  ])roduced  in   both   tlii'se  localities. 

luualyptiis  Oils.  The  large  trade  in  eucal\ptus  oils  is  of  comparatively  recent  growth, 
and  is  due  almost  i  ntirely  to  the  \(igue  these  jiroducts  ha\-e  acquired  as  deodorants.  antisepti<s. 
and  curative  agents  generally.  Thev  are  obtained  from  various  species  of  Encalyptus,  and  are 
produced  jirincipally  from  indigencnis  trees  in  Australia  and  from  trees  grown  in  plantations 
in  .Mgeria  and  the  United  States. 

Ptppi-rniint  Oil.  This  oil  is  obtained  by  the  distillation  of  various  species  of  peppernunt, 
such   as    Miiilha  piperita  and    Mentha  arvcnsis. 


COIO-M'TS 


VEGETABLE   OILS  AND   FATS 


en  ■■  fats  " 
by  heating, 
latter  dilfer 
le  tixed  oils 


Unukk  this  title  are  inchuU  d  "fats""  and  "■fixed  oils."  The  distinction  betwi 
and  ■■  tixed  oils  "  is  merely  one  of  degree,  as  "  f.its  "  are  reduci'd  to  an  oily  condition 
The  "lixid  oils"'  are  entirelvdistini't  fmm  the  "'  \-olatile"  or  "essential"  oils.  Ihe 
in  chemi'-al  compositioii.  and  can  be  distilled  without  undergoing  change,  while  tl 
iire  di'cojiipo.>ed  belore  liu",-  pa>s  oil  as  \,Lpoui. 

It  will  be  coineiiient  to  consider  the  oils  under  the  following  lieadings  :      (1)  l)r\'ing  Oil 
<2)  Semi-drying  Oils.  (3)  Non-diying  Oils.  (4)  Vegetable  Fats  or  Tallows. 

In  the  class  of  drying  oils  linseed  stands  pre-eminent,  and  except  in  one  or  two 
no  oil  can  be  utilised  in  its  place  as  a  drying  oil.    The    ther  oils  in  this  group  are 


api)licatious 
used  locallv 


ml  IS 
"ii-'uit  imlin 


Vegetable  Oils  and  Fats  ;i,^3 

orwitlumt  rrt,',,iil  to  their  .ImiiL' l.iumitirs      I„  ,i       i         .  , 

the  dittuivnt  ran,.  ,„ls    uv  tl„.  ,>  ,  lli-li>:.„|  .mn-lrviiiu  ,„N,  r„tt„„  Mr,|  and 

pn>v^,ava,,.a..    t,o,;,..v:;,;,;t::;:,:^;^^^ 

1 J  r ,  t;:; :;:  s;:''."'' ;;;' "':  • •'"' ""-  ^"'•'""  1-"^  n,>o„  t,... .... 

intended.     Tla-.v         ":,;:;      ";';  "■  ''--"-v  "f  th,.  0,1  and  ,l„.  „..  ,„■  u,n.l,  i,  is 
<Tusi,..di,wtp,vss2lo;    ."'''':  I;;";'''-  '"  '"•^^•"^•^ >•  "'""  tl- n,a.,.nal  . 

by  suitable  L.ive„"  T  1     ' ;:; '  '^'"'■^""■"""■,  "■'"■■; "' '  '^  ''-"'-'•  - 

pnmuive  methods  ..nM-loved      ■        ,  "      \  •'     "j^^'''^""'   "'"  ."V"'^'  ^■"'""^-  ^'■"•"   "-' 

extensive  e.,uip,„,.„t.  of  F,„op         d     ;     ,  '        ^ -a,  liuiia  and  elsewhere,  to  tiie  n>od,.,n 

Ti,    „      I  •  ,  '  -iineiKa.  a>  drsrnbed  Or  cotton  seed  oil  (s,.,.  n    m^i 

groowd  for  bri.aking  ui)  palm  kernels 
and  ground  n,:t.  or  smooth  lor  t!ie 
eomminution  of  linseed  or  copra. 

The  material  is  d(.li\-..n.(l  from  the 
iriisliers  as  meal  and  passes  at  onc(.. 
oraftera  j)r(.liminaryheati:ig.  to  the 
cake-mouldiiig  machine.  The  heat- 
ing is  carried  out  in  large  cylinders 
known  as  "kettles."  through  which 
steam  pipes  are  led  for  warming  the 
meal  ;  besides  rendering  th(.  oil  m<ire 
liuid,  the  heating  helps  to  break  up 
the  oil-containing  cells. 

The  ( old  or  heated  seed-meal 
is  measured  out  automatically  into 
press  cloths,  that  are  geiierallv  ni.ide 
of  do.sely-woNeii cotton  clotli  enc.ised 
in  dose  horse-hair  <  .otli.  and  receives 
a  jireliminary  sciuee/e  to  mould  the 
material.  The  moulds  or  "cakes  " 
are  ne.\t  transferred  to  the  press. 
I  he  presses  are  the  most  imjxiitant 
item  in  tlu.  installation,  and  \arv 
very  considendJv.  but  are  all  woi  ked 
by  hydraulic  |>o\\,r.  In  the  open- 
plate  proc(.ss  the  cakes  enclosed 
in  the  cloth  co\-ering  are  packeil 
betWieii  pless-plates  of  a  li.ii  or 
grooved  pattern  and  piled  in  Jie 
press.        TweK'e   or   more   cakes  are 

pressed   in    one   of    tliese   niacjijiies.         /'':..•'.  "    //  /..i, ,(.;,,■/.- 

.;md    the    ■•'  e.xudi's  from  the   meal  p.\lm  oil  tree 
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oLiVK  TKi:i:- 


I  UlinillL;  (Inuii  ihr  >i(.lr>. 
(  ;  1-.  I  (illn  ti(l  m  t;n)(i\i'^ 
nil  tlir  pros-  plates, 
wlu'iKi'  it  runs  aw.iv 
til  tank--  situated  helow 
tile  press,  t  iellelallv  tile 
1  ai<e  is  pressed  a  seeoiid 
and  nlteii  a  tiiird  tinie  ; 
pnviiiii-  ti>  eaeli  cx- 
pl  es  lull  tile  i  al<es  are 
iirii!>en  up  ill  a  rai-ce- 
iireal-;!!!;;  maeiiine  nr 
j.'riiuud  in  tiie  edi;e 
runner  niiil. 

As   tllele   Is  ,1  d, linger 

(it    tlie    eliitiis    rippint;. 

p.in  presses  iia\'e  l)eell 
de\  isi'd  in  uliieii  Inr  tiie 
(iiitlis  are  siihstitiited 
ciieul.ir  iliin  hnxes  nr 
Jians.  Tiiese  are  paiked 
witli  ine.il.  and  between 
eaili  tliere  is  inserted  a 

circular  jijate  witli  a  cnniial  ed.i^e.  W'iien  subjected  to  pressure,  tlie  plates  .ire  fnrei'd  down 
on  the  rieal  in  the  bnxes.  the  nil  escapes  tlirnuKli  holes  in  the  inner  lining  oi  the  boxes,  and 
collects  in  a  circular  f,'niow  on  the  plates,  whenci'  it  runs  olt  to  the  tanks.  Those  jHcsses  arc 
closed  and  have  the  advantage  that  besides  doiuf,'  away  with  the  cloth.s.  the  cakes  are 
eipially  ]>rissi'd  thronu'hout. 

Ha\infi  describe'  he  general  method  of  expression,  the  process  of  extraction  may  be 
shortlx- explained.  In  extiMction  tlie  soKcnts  Used  are  principall\-  )ietroleum  I'tlier  and  car- 
bon bisuliihide.  i'etioleum  ether  is  more  dangerous  on  account  of  the  greater  inll,innnai)iht  v 
of  the  \apoiir.  lint  c.irbon  bisulphide  produces  noxious  and  poisonous  fumes. 

The  linelv  hrokeii-up  meal  is  put  into  a  vessel  that  is  t  losed  down  tightly  and  the  ethcT 
or  carbon  bisul|ihide  is  lutroduc  d  ;  after  passing  over  the  uie.il  and  taking  up  the  oil.  the 
solvent  is  tiaiisfenvd  to  ,1  vesM'l  heated  bv  steam,  and  disliljed  nil,  le.tvmg  the  oil  below. 
The  solvent  is  then  cniidens.'d  and  lelunied  to  the  storage  cistern  for  further  use.  Ilie 
nil.  not  being  eiitiiel\-  flee  from  s,,l\,'iit.  i,  subjected  to  the  action  of  direct  steam  or  a  water 
sprav.  The  chief  hatuie  in  the  . Miaition  |iroccss  is  to  arrange  a  plant  tliat  will  work 
c  iinlinuoiisl\-  until  the'  oil  is  iiad\'  to  be-  reuin\ed. 

The  I  hciicv  betwc'ii  exiiics^inn  ,iiul  cxtiaetioii  depends  greallv  'ipoii  tl;e  Use  for  which  t!it; 
oil  or  fat  is  lec|Unc d,  |-'ol  edliile  nils.  s||,  h  ,i,  o|i\-e,  ses.im.',  ealth-llllt,  expression  is  llecessarx': 
It  is  also  ;id\isalile  to  e\prcs-  the  oil  wluii  tlic'  cike  is  intenclecl  lor  fee  <ling  purposes.  The 
tlauger  of  c  xplnsinii  1-  ,1  dc  tci  leii  I  tci  extiMc  tinii.  but.  oil  the  c)ther  li.uid.  b\-  extraction  more  oil 
can  111-  obtaiii'-d  ;  lurtlier.  it  i-  fm-i  ficmi  mucilage  and  ntlur  iiii|)iiiities  ,md  the  meal  does 
not  so  Icidilv  beenme  lane  id. 

I;   I,  ;i,<i,,,--c!..!,.  within,  th''  sn;i' '■    i.t  (lisiin-.il  to  cnh-i"  inio  i!ie  in.thnils  nf  r.'ruiiug  oils  and 

lats. 

l)RMN(i     0:1. S 

|,i\~i  I  ii  On.,  l.iiisccil  is  obt.iuiccl  iroin  tlic'  ll.ix  plant  il.iiniiii  iislli^li\sliiiitm).  also 
exticineh-  v.ilu.ible  nu  acccmiit  nf  Its  libre.  wliic  h  is  iiiauufaclured  nitn  Imeii.      Russia  is  the 
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iiiiU  Ill  \  liMiii  wlmli  biith  ll.i\ 

.111(1  Imi-1((|  .llr  |l|iJlll|i>(|  III!  a 
rillllinrli  |,||  ~iM|r.  Ill  Mllliipr  thr 
ll,l\       |M,Mll       I,      f,MO\Vll       (  llllll\-      llir 

lil>iv.  Ill  iillnr  idiiiiliics.  liiil.ihlv 
in  ilic  liiitrd  St.itcs,  ArKiiitiiU', 
riii!,'iia\-.  ,111(1  I'.iifiNli  IikII.i.  uiiicli 

Willi  Kll^^la  |i|(mIi1(  c  the  l)iilk(i)  the 

\\(ii  1(1'^  -.ii|i|)l\-  III  liiiNccd.  the  |i|,iiit 

Nf,'rii\\n,iliii('-.|  i\(  Iiwi\(lvt'(ii>.cc(l. 

Till  iiin^i  mtci(--tiin;  (liMcKiK  (■ 

III    \.iri(t\'    r\|.~N     llctwccll    \- llltc- 

>ri did  .111(1  ird-^iidid  Idiiii-.  as 
111  111,'iiisid  in  India.  altli(iiif,'li  the 
slalcTiiciil  w  ni.idr  lli.it  pi, nils 
i.iiscd  fidiii  white  xrd  ill  (I  rt.iiii 
Mills  prodiKc  liy  iivcrsioii  icd 
snd,  Tlir  (ju.ilit\-  of  (lil  liDiii  till, 
white  seed  is  Ki'nel'.llh'  leilsnned 
sii|)(ii(ir. 

It  is  fdiiiul  .id\ailtaf.;ei>iis  to 
lsee|)  the  seed  for  a  few  months 
before  it  is  presst'd  for  oil.  Sifting. 
s(reeninK  and  |,'rindinp  between 
rai)idlv-re\(ilving  rollers  are  lui cs- 
s.iry  o|)er,itioiis  preliininarv  to 
pressiiif;.  Hot  pressinj,'  is  iisiiallv 
prartised.  although  the  be>t  f,'r.ules 
111  linseed  oil.  serxiiif;  (11  ration, illy.  ar.  in  Riissi.i.  for  edible  ])iiii)oses  'v  for  ini.\ing  with 
p.iint,  are  lold  |)ressed.  The  inuiila,i,'e  rontained  in  the  seed-roats  kiK.wii  as  "foots"  has 
to  be  sepanitid  from  the  e\|)re>sed  oil.  this  beiiif;  ellei  ted  by  fiirriiif;  the  oil  throiif,'!!  filter 
|>resses.  There  is  no  objection  to  111,.  exti.Hlion  of  oil  from  the  seed,  and  n.  .\merica  n.iphtha 
has  been  used  for  the  piirpoM'.  The  linxed  oil  is  run  into  percolators,  holdiiif,'  about  I.(MX) 
bushels  of  seed,  where  it  is  flooded  with  n.iphtha  ;  separation  of  the  linseid  oil  .ind  naphtha  is 
])iddiiced  in  the  ordinarx'  w,i\  b\-  distill. itiim. 

The  colour  of  linked  oil  \-.iric-,  fmni  ,i  li^ht  to  ,i  browni>li-\-ellow.  The  oil  possesses  an 
acrid  t,i>te  ,ind  >inill.  mimu  Ik  i  onic>  r.iiii  id  on  eN])o>iiri-  to  the  air,  ,iik1  li,is  the  propertx' 
ot  t.ikini,'  u|i  oxyyi  n  fiuiii  the  ,iir  ,in(l  dryiii;;  to  ,tii  el,i>tic  -km.  This  dryin.L;  jiroperty  is  con- 
>ider.ibl\-  nil  re.i^i  il  by  he.itin,!,'  the  oil  with  cert.iiii  metallic  salts,  f.;,'.,  Iltharfje,  known  .is 
■■driers."  pioducini,'  th..  -o-c.illid  '■  boilnl  "  liiiMed  oil.  although  it  is  now  known  that  a 
tempir.itiire  of  dS  (".  i^  -iilln  imt  for  the  purpose.  Tin'  inincipal  use>  of  boiled  linseed  oil  are 
torm.ikini,'  p.iint- .iiid  \aiiii-lu>.  in  the  pre]),ii,ition  of  piiiiter>"  ink.  .uul  in  the  m.inuf.icture 
of  linoleum, 

Ihi-   liplinuni;^  i!i\niL;  "W-  .iie  al>o  ciimuieici.il  : — 

Camu.i  -Ml  (111.  iliii\-.>  It-  iMine  from  the  cu>tiim  of  the  iiatiws  in  the  South  Sea  Islands, 
who  lix  the  Mr(l>  on  b.imbiio  ,ind  burn  them  as  cuidles.  Tin-  tree  {Ait-iiritcs  moliiccauii)  is 
widely  dillu-ed  tliiou,!.;houi  the  ri>l\nc>i.in  l>l.ni(l-  .iiid  thence  northwards  to  the  Mal.i\- 
l'eiiin.-iii,i.  ihe  mi  dric-  about  ,i-  r.ipiiily  ,is  lm>ee(l  ,md  i>  suit.ible  for  v.iriiislies,  also  for 
in, iking  soft  M.,ip. 

Tim.  or  Wdud  On.  i-  a  ChiiieM-  product  obtained  chiellv  from  the  .seeds  of  A/riintcs  corJiitu, 
.1  good-.-i/ed  tree  Ki'"«in^'  wild,  .uul  .ilso  pl.uited  .iloni,'  the  ro.idsides  in  Chiii.i  .iiid  Japan. 


(.OLD  ii).\sT.     mii.i.i:k's  I'.vlm  Mr-ei(.\cKi.M; 
^^\(■|Il^l•;  xt  whuk 
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i.~«..uMn,K,.,u,, ,,,!.,. ,,,,.,,..,:    N,„,|,  A n.  ,,.„,  I..v|.,  .nil  ,„l,.  ,,,..,,.  ,„    V„       ' 

'"'    l-«">m~ll    \,l|,.U.Ulll,    ,,1..M,|,,,,     I,.,,     ,,|hI    Mli.li  '  ' 

•""'  ';  ''^'''.r  •'  ''";'""","■'   I'""'-      1M.-I,,.M-,,„..,.,1„>1  ,-  .,u,.,l,l,.  ,,„  ,.,1,1,1,.  ,„„,„,.., 

'"■''•^"'""^  •"""■■''  '  '■"'^■"'  'I  "■  l'"l-  'VIM,,.  A-,,,  Mn,n,,  ,„„1  ,  l',  u|„„.  ,,„   „„.  .,,,,,.  ,„  „; 

-I'lum.xt,,,,,.     I,  ,.„„u,.  ,„  ,],„  „,„,|,,„  |.,.„„,..„„1  ,„  ,.,n„,,„v.  u  h,  „   ,u„  v,u„„,.,  „„i. 

I.l.uk  and  ul,„,.  ..,.,U  .„,    „.,  „„„.,  .1  :    ,,„■  ul„„   v„  1,1-  ,!,..  1„„,.,  ,„l,  ,„„l  ,,„.  I,|.„  k  ,.  .nd  „. 

«nv  ,  h,.tt,.,  ,.„„„.     >,.„„.  „,  ,|„.  ,„1  |,„...,,i  ,„  ,,.,.  „„nl,  „|  r,,,,,,,.  „  „„.,1  ,,„  „„v,„.  „„!, 

art,>t>    lu.nt.  and   ,.  Min-hl,..,  I.,,!  I,v  ,  xp,,,,,,..  ,„  ,l,all„u    t„„„|„  :   ,„ld-|,„.,..,l  ,„1   „  ,,U,. 

l..v,M,vdasatal,l..,„,„„k,„^..„l.    TL.  da,  k,-,-,  ..1,„„.,1  ,„i  „  ,,-.,1  ,,„   |„„  „„„,„■  |,„  ,,„„,■,  .,.„, 
Illtii  -,ia|). 

Saiu.,,wi.k  On.  i>  „l,tain,<l  l,,„n  tln^  mvcU  „t  l\,rth„mi,.  timl..ru,.,  a  pla„I   hrhm-^nv^  X„ 
tin-  ordiT  (  niiif'nsila,-.  and  i>  ,,iltivat,'d  in  India.  Ki;vi,t,  anc'  (  hina. 
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I  lie  fiiiit',  nIiii^miij;  >iimc  ii'^c  inhl.iin  i'  In  >m,ill  siiiilln'.vi  r  >c'iiU  \i.t\r  .i  li.ird  iNtiiior,  wjtiiin 
wliirli  III'  llii'  >i((l»  ( uiit.imiiiy  .ili'iiit  ilintv  |irr  iitit.  i>t  ml. 

Nlci  K  M  I  l>  ( )ll  1^  1  \|iii>^i'(l  liMin  llir  limt>  o|  f,/(/:ii/;if  (I'n  Nw;//i((.  ,111  .miiiiai  |il.mt  U'loii^- 
iiiH  til  till-  ("iiipiisitih-  "1(1(1.  It  i>  1  ulti\.il((l  111  .1  c  iiii>iili  i.il'lr  1  All  Ml  Ml  liiiti-.li  India,  ullili 
it  was  intiiidin  1(1  Imm  AInssinia  nr  MyNpt. 

SIMIllWIK    (III.       The    ^UnlliiUiT    (  1 1 1  I  lilllthlls   illlllllll\)    \>    .111     .\lllrtlr,m     |il,lllt.     im)i),il)l\- 

iii(|it;iii(iii^    til   MiAiiii,    til, 11 

ll.l-  |l,l*-rd  mill  UlllMl>.ll  I  111 
ll\,llliill    till     till-    >.lkr     III     It". 
lliAMlv  .\^     all     I  1  iilliilllji' 

|)l.int    It    ii.i^    KiriNid    inii-t 

,lltilltlii||   III  -.iilltllrlll    Ull^^l,l. 

Si;.MI-l)RMN(;    OILS 

(  111  |(  i\  Mill  (  »ll  1~  .1 
(^iii'd  l\|ir  111  -iiiii-(li\  nil,' 
nil.  iiritliii  ii>rliil  Im  niiMiij,' 
with  |i.unt'  III"  \.irni>'hr-.  nm 
>iiit,ili|r    Im    Inlii  ii  ,iliiiii.      It 

ll.l-.   IliiUiArl.    (iilllr    |iliillllll- 

riilU'  mill  11-r  .1-  ,1  -.ilad  m 
tabic  ml.  a>  a  ^iil»titiltr  Im 
lard,  and  in  tlir  ni.iniilartnii' 

III  iilrii-lll,lli;,iril|i-.    wlilli-    tllr 

(■lif,i|u  1  qiLditir-  ii,i->  til  till- 
.sii,i|)  t,irtm\'.  To  .\inrrir,iii- 
must  l)r  ^i\rn  \\\r  nrdll 
1)1  ri'iiiL;iii>inf;  thr  mhrnnt 
r,i|Ml)ilitic>  111'  till-  nil.  .md 
llii>.  rmiibiiird  with  thr  Nrl\ 
\av'^v  (|\i.mtitv  lit  riittiiii 
gniwn  in  tlir  I'nitrd  M.iti-. 
lias  j,'i\Tn  tli.it  rmmtiy  .i 
Imif,'  Ic.id  in  the  iirnduiti.iii 
(if  ciittmi  sri'd  nil  and  allied 
prndurt-. 

>n  iniirli  r.irr  lia^  bfcll 
l)i-.tn\M(l  HI  .\miTic.l  nil  tllr 
treatment  ot  nittnn  seed  fnl 
the  nil.  hulls,  and  cake  that 
an  accmii't  nl"  the  pincoso  furni-lics  ,i  ^'nnd  instance  nfj^the  intric.ite  (let.iils  nf  an  nil  mill. 
As  the  seed  is  filmed  it  is  reiiii)\cd  tn  the  mills  where  stnia^e  accninmndalimi  on  a  lai^e  Male 
is  jMovided.  In  the  laif,"-'  fa-'torie-  .is  much  as  'M)  tons  of  seed  are  ])re»e(l  Inr  ml  in  a  day. 
Nearly  all  the  work  at  these  mills  is  perfnrmed  mechanically.  The  seed  haviiif,'  arrived  at 
the  mill  is  iai>ed  to  the  top  of  the  store  by  bucket  elevators  into  a  s( few  ■■conveyor"  that 
distribute-  it  wherexer  :iv,iil:il)le  .\s  reipiiied,  it  drops  into  another  distributor  that  transfers 
the  seed  to  the  revolving  '■  boll-screen."  a  cylinder  | crforated  with  holes  sulliciently  larf,'e  to 
let  the  seed  pass  thrmit,'li.  while  bolls.  Irai;ments  of  stalk,  and  other  larf,'e  impurities  are 
retained.  From  the  boll-screen  the  seed  passes  to  another  revolviiif.;  perforated  screen,  in 
which  the  Mualler    impurities,  dust   and  sand,  are  .-eparated.     After  this   the  eleaned  seed  is 
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I  nliViAi  (1  ti(  \\w  "  llllti  t-,"  .1  IV  !«■  Ill 
■..IW-l^m  111  wlllc  ll  tlir  '.IW,  ,111'  |>I.IH(I 
viiv  i|ii-i'  tiinrtlur,  aiitl  lull'  till- 
>lii>it  lint,  lli.it  «iiiil«l  otlii  rwiif  >ii.ik 
ii|i   till'  ml,   1-    irinii\i'<l.      till'   iii'xt 

|)|llll-^  IS  till'  sIll'lllllK  III  till'  MI'll, 
wlljlll  In  l«l|iirinr<l  III  ihl'  "  lllllli  T-," 
I  ii|ll|iii-i  ll  III    .III    until     rvllllilrl    ,111(1 

,111   iiiiii  I    ill  mil,    111    liiitli    III    wlin  ll 

klllM's  ,llr  M't.        rill-   l,i|i|<ll>-H  \iil\- 

lll(;  klllM  N    ll|l',lk  till-   -^lll  lis  illlll  |l.kltl\' 

lilt  ii|i  till' kriiii-K  nr  "  mr.it--."  I'lu' 
miNtmr  III  hiilU  .mil  inr.it^  i^  tlnii 
riiii\rsc(l  III  ;i  ri'\iil\iiiK  m  iciii, 
tliniiif^li  whirli  the  kciDi'K  |>;iss  ^vliilc 
till'  liiiils  nm-tly  nin.iiii  IhIiiikI,  l)iit 
■I  fmtliii  M'|i,ir,itiiiii  i-<  itti  rti'iloii  .III 
iKiilLitiiif;  M'p.irator  m  "Nli.ikrr." 
Tile  liiilh,  owiii^;  ti>  the  pi'isi^li'iit 
hairs,  f.ill  tnKitliiT  in  Inmp"*  '"'^l 
nillirt  on  top,  wlillr  tlir  liu.its  f.ill 
tllKIIIKll. 

Till'  krintlsiii  nuat^-  aii'  iiiislicd 
lutwicn  lii'.ivy  nun  lullrrs  and  tlii'ii 
1  .iiru'd  ull  to  tilt,'  lii'.itiis,  str,mi- 
j,i<  krtrd  kt'ttli'S.  piusidi'd  with 
^tilli'ls     til      kt'i'p     till'      trinprr.ltnir 

fvi'n.     Krum   the   kittli's  tln'  irii',its 

arc  taken  til  till' '■furnuT,"  a  marliiiu' 

that   sliaprs    thi'   iiuats    iiitu    r,iki's. 

The  lakrs.  wiMliJiid   in   li.iil    i  lutlis,  are  niiw  packed  illtu  presses  ,ind  ^uhiirted   tu    i   pli'ssiiie 

uf  irom  ;itt(K»  tu  4.(KHt  lbs.  tu  the  >ipi.ire  ilU  h.      The  nil  is  .s(|llee/ed  unt  ,md  i,  '     utf,  while  Ihe 

lakes  are  iin-^sed  as  h,iid  a>  liuaids.  The  ml  is  piiinjied  into  .i  setllinf;  tank,  where  the 
iinpmities  i,'r.iihiall\'  subside  tu  the  buttmn  and  the  i  lear  oil  is  drawn  oti  al)o\i'.  The  settlings 
ur  ■■  tuiits  "  are  either  pass, d  tlirmi^jh  the  press  again  or  are  sold  for  soap  niaiuifai  tine. 

The  uil-cike  IS,  after  the  oil,  the  most  import, lilt  prudm  t  obtained,  ,md  re.ilises  about  mie- 
fourth  till'  priie  of  oil.  The  \-.ihie  ul  oil-eake  mi.Mil  with  hulls  as  a  loud  fur  fattening  lattle 
has  gradnallv  been  realised  m  the  Tnited  States,  but  the  bulk  of  the  oil-eake  is  still  expurtrd. 

Si:s.AMrM  or  (i1M.i;i  i.v.  The  iulti\ation  of  Scsciiitiim  iiidniim,  the  plant  yielding  ses.une 
nil.  lan  be  tr.u  ed  bark  to  a  remote  aiiti(|iiity.  It  is  an  eieet  growing  herb  somewhat  similar 
to  the  Hetony.  with  opposite  leaves  and  yellow  or  pinkish  llowers.  The  small  Hat  seeds  vary 
in  (olmir  from  white  to  reddish-brown  or  black.  The  seeds  contain  about  lifty  jser  cent, 
of  oil. 

India  is  the  largest  grower  of  Sesamum,  or,  .is  it  is  there  called,  "  gingelly."'  and  while  sume 
uf  the  seed  is  expressed  in  India,  the  bulk  is  shii)ped  to  Marseilles,  (iingelly  is  a  bland  oil, 
nearly  i  ulmirless  .inu  withuut  smell.  If  carefully  prepared  it  keeps  sweet  and  is  used  in  India 
fur  cooking  ])urpusi's,  fur  aiiuiiuing  iiie  budy,  Im  ilhmiiii.tlimi,  and  in  the  in.inufacturc  of  .soap. 

Sesamum  is  also  cultivated  in  Siani,  China,  and  Asia  Minor,  where  the  seeds  are  used  to 
flavour  bread  and  cake.  Palestine  is  said  to  produce  the  finest  seed,  which  is  exported  from 
Jaffa.  Marseilles  is  the  great  centre  of  the  sesamum  oil  industry  in  luiropo,  but  considerable 
shipments  are  made  to  Trieste  and  to  (".erman  ports.     In  Europe  the  product  of  tin-  first 
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niai/f  KHiin  (sci-  pp.  51-2).  TIicsl- 
vii'kl  about  tliirty-livi'  per  cfiit.  of 
a  fairly  thick,  litjlit  yrllow  oil  used 
for  the  .same  p\irposrs  a.-,  cotton 
sci'd  oil. 

NON-DRYIXG   OILS 

Oi.ivi-;  On..     The  f^'coiiiaijliical 
(listrii)iiti(in  and  characteristics  of 
the  olive  tree  (Oldi  curopaca,  hax'e 
l)ei'n   described  on   p.   27(->.       The 
olive   (lowers  in   North   Africa,  in 
Italy,  and  the  South  of  Spain   in 
March  or  April  ;  tlie  fruits  mature 
in   about    v'ii;;ht   months,  and    tlie 
princii)al     harvest     falls     in     the 
months  of  Dii'euiber  and  January, 
or  later.      It  is  extremely  impor- 
tant to  K^itl'i'i'  tliL-  fruit  \viien  just 
ripe.  .IS   at    this  st.i.ue  it  contains 
the    largest    amount   of  oil.       To 
obtain  oil  of  the  linest  (piality,  not 
only  should  the  oli\is  be   (Mcked 
bv    hand,    but   the  oil  >houl(l    be 
expiessed   within    a    day    or    two 
after  picking.     In  addition  to  the 
oil     contained     in     tlii'     fruit     or 
pericarj),  the  Sei-ds  also  contain   ,i 
certain  |)roportion  of  oil. 

Tlie  fruits  are  generally  crushed 
entire  in  an  edge-runner  mill  or  in 
a   roller  mill,  although   the    I. nest 
oil    is   obtained    by    crushing   the 
tlesh    alone,    win  i;    the    fruit    is 
reduced    to    a    pulp    or    ■■marc." 
The   marc   is   |)acked   in   circular 
baskets  made  of  es]),irto  grass,  or 
in     bags     bound     with    horsehair 
bands.       A  jiress  is    hlled  with  a 
number  of  tlii'se  baskets  or  s.icks 
separated    In'    wooden    or    met.il 
i)erforaled  plat,  s,  that    e.iuali>e    llie    i)res-ure.  while  ali.)wnig  the   oil    to  pass       iougli.      The 
pre-e-,  ar.'  of   various  kinds,  some   being   hand-lever  or  screw   presses,  while   the  larger  ones 
are  hydrauhc.       In  anv  case  the  lirsl   pressure  is  a  light  one.  as  thereby  a  pure,  clean  oil  is 
obi  .in.'d    knr.wn   as    -  ViiLun  Oil."     The   pnuluct  of  a  second  expression   is  also  smtable  for 
edible   purposes.     The  marc   is   then  broken   up  and   mi.xed  with   hot    water  betore  tlie  ne.xt 
expression,  and  siibswiuently  a  residue  of  oil  is  sometimes  extract.-d  with  such  solvents  as 
carbon  bisulphide  or  sul]>liuric  ether. 

The  exiMcsM-d  oil  IS  spiaved  to  get  rid  of  the  mechanical  impurities  and  lo  precipitate  ,uiy 
matter  in  suspension,  after  which  it  is  run  into  cisterns  lo  allow  ,,f  further  separation  and 
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..1  wat.T  l,H,,n.  tlu ,       :  ,a     T,  ""''","'  '"  """''  "'"  "'''  ■""'  ''■"'"''■  ""  "■-- 

but  wl,..,,  ,t  .>  vxp,.,.,l    ,     i   :      •  ,   '  '  :.:'T""'"""-     '  '""  ""^'-  "■'  -"  ^'"P  '"■■  a  1""«  tnuo. 
rannd.     Tl„.  Hum  ,„1  1,        '     I        '    "•'"'■ 'M'"'-'"- '""^-^  'P'l.  kiv  d,.v,.l„p  .nd  tl,..  ,,,1  ,un>s 

..'>tanu.d.  l<,H,w„a^-  .,d         .'■'    :'''^    '^  aK„  d..,,,.,,.!  -  .ahl,-  ,„1.-     T,,..  ,„|  .uh..,„...ntlv 
l.as  a   v..|low,>h   ,„■  .M-,   .        ,     ,n  V         ""'      '    i"  '^  "'" '^'" ''""  "■"  '"tt,.,- ,,u:d>tv  o,l..  ,u,d 

Span,>l,.  Akr,,T„.    ;„   ;■■■;.  "'^^'.,'-'''^''- ;"'\^"ppl„.,l  in„„  tl„- ..„utii  „f  Fninrr  ,ind  It.dv. 

I.-,,,,,,         /  ' '"  '■'■     ■■'<■■  "I  ii-l.TJor  (iiialitv. 

1'. AKllI    oi    (li;    ■   Si;    \i   I    ,  (11  '    ,      I  , 

f.uit  l<nnw„  i.v  tl  .  .  ,..:..,.       .:      ■;    ''■^'"",""""-  I'l'^'"  (-''•■'■■/"^  hvp.^ucn.  iH-odnr,,,,'  th,. 
-PI      c    ■'  '.•^""■'"^""  -^Pi'lai^'a-rar  com.-  under  t!n\  tvii," 

llH-    IruitS  rollslst    (il   11,(1-  '      ■ 

row  straw-coloured,  wrinkled 
pods.      The  seeds  are  covered     j 
with  a  thin  white.  reddi,-,h  or     ' 
!>■  •■;)lr  skin  :     tlu'V    ha\e  a 
siightl\-  sweet    nutty  lia\     u 
and    lontain     as     much     as     j 
tliirt\    to   liltv    l)er  cent     of 
oil. 

Tlie(  ulti\al!  .11  ol  f^nnnid 
nuts  i>  at  |)i\'sent  fairly 
world-wide.  In  Soutli 
Anu'rica  they  arc  grown  in 
the  Argentine,  Brazil,  and 
Costa  Rica  :  they  are  c.xtcn- 
si\cl\-  culti\ated  ui  the 
United  .states  and  eaten 
when  pan  hed.  On  the  West 
toast  of  .\fri(  ,1,  the  croj)  is 
\er\-  inipoit.uit  in  (ianibia 
and  Senegal,  and  on  tlu^  East 
Coast  nuts  are  exported  from 
-Maii.igascar,  Mo/aml)i(iuc>, 
and  (icrman  ICast  .Africa. 
I'ondicherry  was  formerly 
the  centre  of  the  Indian 
trade,  hut  now  the  ship- 
ments from  Madras  are  on  a 
larger  scale. 

In  Kurope  liic  expression 
of  oil  follows  the  usual  course. 
The  nuts,  after  being  shelled. 

are  cleaned  by  brushing  and      "  '' '"""'"  "'""  '" '"'  '   """  '" 

broken  between  rollers  ;  they  self-cont.\ined  belt-dkivf.n  edge  stones 
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SEED    ilEATINi.   KETTLE 


AND    IIVDKA'LK;   <'AKE-MnrLDIN(. 


,iR-  >til)ji(  ted  ti)  till'  blast  of  a 
Ian  ti)  wiiinnw  out  tin-  skins 
and  |i,iikr(l  in  cloths  for  tlic 
|)H's>.  Tlic  oil  is  proM'd  out 
oni'r  or  twice  in  the  cold  l)''lorc 
ihr  nu-al  is  heated.  Tiie  cold- 
piessed  oil  is  almost  colourless, 
has  an  aiireeahle  taste  and 
smell,  and  si'r\es  as  an  edible 
oil.  The  oil  obt.nnid  by  hot 
e\|ire-siiin  is  of  .1  \cll()\v  colour 
,ind  is  Used  in  the  manutacture 
of  soap.  The  residue  is  a  valu- 
able oil-cake  that  is  used  for 
cattle-feedins;  purposes. 

Ti:a  Si;i;i)  On.  is  a  non- 
dr\'inf.;  oil  prepared  in  China 
and  J.ipan,  where  it  is  u>ed  for 
co()kinf»  and  for  illumination. 
beinj;deri\'ed  from  the  seeds  of 
Caiiuilui  aasanguii  or  Caiiuiliu 
iilcijcra. 

Castok  On.  is  obtained 
from  the  seeds  of  Ricintis 
cdiiiniiiiiis,  related  to  the 
Sjjurgis,  and  most  probal)ly  a 
native  of  North  Africa,  but  now  widel\-  distributed  througiiout  the  tropict"  and  the  warmer 
tenii)erate  regions.  It  is  cultivati-d  in  cNcry  lontineiit.  but  the  bulk  of  the  world's  supply 
is  produced  in  India,  about  7(),(HK)  tons  of  seed  and  nearly  two  million  gallons  of  oil  being 
annually  a\'ailable  for  export.  In  India  a  clear  distiu'  tiou  is  drawn  between  the  commoner 
large-seeded  \ariet\-  and  the  sm, ill-seeded  \ariety.  t  former  sonu'tinies  grown  as  apereimial. 
the  latter  alwav>  treated  an  an  annual. 

I'or  medicine,  as  i>  gener.illv  known,  cold-drawn  oil  i>  |)relerred.  The  tiesh  seeds,  sifted 
and  cle.med  from  dust  and  di'hris.  aie  i  rnsluil  betwee  roUeis  and  p.icked  in  ,_;unny  cloth, 
when  tlie\-  ,nc  lighth'  pre>sed  to  t.ike  the  suitable  brick  form.  The  bii<ks,  sepaiated  by  iron 
jil.ites.  ail'  plai  ed  in  a  screw  or  h\dr.uilic  ])ress.  and  tlu'  oil  i>  collected  in  ]xms.  Water  is  added 
to  the  e\pii-^>e(l  oil.  ,ind  the  li(piid  is  boiled  until  the  water  has  e\apoiated  :  by  this  me.ms 
the  .ilbunien  i>  -oliditied  and  the  mucilage  subsides  to  the  bottom.  The  oil  is  then  liltered  and 
])l.ic  ed  in  cms  fur  export. ition.      It  ha-  .i  light  str.iw  c  olnur. 

In  addition  to  ii-  x.'hh-  ,i-  ,i  medK  inal  <iil.  castor  oil  w.is  formerly  used  as  an  illuminant 
in  India,  but  is  now  cliielU'  ein|)loved  in  the  manufacture  of  Turkey-red  oil,  rcfpiired  in  the 
dyeing  and  i)rinling  of  cotton  goods.  The  .ili/,irine  dyes.  oiiginall\'  extracted  fiom  madder 
root,  but  ni>w  prepared  -\  iitheticali\ .  rec|iiire  to  be  dissoKcd  in  a  neutral  f.it  or  oil.  which 
beMtles  di-Mihuig  the  d\e.  mii>t  ,iKo  peiieti.ite  the  fabric.  P)y  treating  lastor  oil  with  -niphui  ic 
a.  id  a  suitable  soheiit  is  found  that  receives  the  name  of  Turki'y-red  oil.  l-'ornierly  oh\r  oil 
was  em])loyed  for  the  pur|)ose.  but  it  ha-  Ih-cu  almost  entirely  ri'|)lai  ed  1)\'  cistor  ml. 

v!:(;i:t.\bi.1i  I'ATs  or  tallows 

I'alm  On.  and  l'.u..M-l-.i:H-Ni:L  On..  The  well-known  Oil  I'.dm  of  the  West  Coast  of  Africa 
(liliicis  i^nnii'i'iisis)  fiimishes  two  dift'erent  oils — a  bright  yellow  or  red-coloured  subst.ince  of  .i 
fatty  con-i-teiice,  |).ilm  oil,  obtained  from  tln'  tleshy  outer  covering  of  tlu'  fruits,  and  a  white 
oil  yielded  by  the  kermis  of  the  seed. 
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inm    plati-s    to 

picwut    oxida- 
tion |)rcvioiis  to 

till'      tiiiiiiii^ 

proci'ss. 

Tlif  od   o!)- 

taiiH'd  (roiii  tiu- 

kernels    of    tile 

nuts  is  known  ui 

the  tiade  \uider 

the     names     ot 

"  Palm      Nut 
Oil  "and  "  i'alni 

Kernel   Oil." 

The    nuts   (II 

"stones"   freci 

fiom  thi'ir  oih' 

tie  shy    outei- 

layer    ate    col 

lected    durinj,' 

tlie       niaiiiiiae 

tureof  palm  oil 

and  the   nati\'e 

woni  en     and      '"'  ^"""""'"  <"  "«»«,  '.trtnnmj  ^'  ituu,\.  i.u. 

children     ciack  self-acting  cake  moilding  machine  and  seed  heaunc,  kettle 


376 


The  World's  Commercial  Products 


till'  nuts  sint,'ly  Ix-tvvccii  two 
stimcs.  The  slu'lls  arc  tlirown 
aside  and  the  '"pahn  ki  rnols  " 
.ollfctcd  litlicr  for  the  pvopa- 
latiiin  lit  the  oil  or  for  t-s|>ort 
to  Iuno|)c. 

The  Inilk  of  till'  kcrnrl  oil 
1-1(1  in  luiro|)c  is  jjrrpand 
roni  imported  kernels.  Ilie 
latter  are  seri'ciled  to  remo\e 
impurities  and  ground  between 
rollers.  The  oil  ise.xpressed  m 
livdraulie  pres>es  or  evtraeteil 
by  the  aetion  of  solvents,  the 
expressed  cake  being  used  as 
,1  cattle  fiod.  Palm-kernel  oil 
is  white  in  i  i)!our.  and  in  the 
fresh  statu  has  a  plcisant  smell 
and  an  agreeable  mitty  llavour. 
Coeo-Nir  Oil..  The  Toeo- 
nut  I'alm  is  the  most  useful 
and  at  *!ie  same  ti  ne  oue  of 
till,'  most  ornamental  trei's  of 
the  tl<>pies.  Ceylon  is  and  has 
been  for  some  time  '  le  prin- 
cipal producing  country,  and  in 
addition  to  the  very  numerous 
small  properties  owned  iiv  natives,  extensivi'  groves  have  been  planted  by  luiropeans  since 
1S41.  In  India  the  i)residincy  of  Madras  is  the  <liief  centn'  of  production,  notably  along  the 
Malabar  and  Coromandel  Coasts.  The  native  state  of  Tiavancore,  with  which  Cochin  is 
associated,  exports  co|>ra.  coco-nut  oil,  coir,  and  nuts.  The  tree  flourishes  also  in  Malaya  and 
the  I'hihppines.  Coco-nut  trees  yield  the  most  valuable  production  of  the  South  Se.i  Islands, 
all  the  export  Ixiiig  in  the  form  of  copr.i.  From  Kast  Africa,  the  Seychelles,  and  Mauritius, 
in  addition  to  the  local  consumption  there  is  an  exj)ort  of  copra  and  oil.  In  the  West  Indies 
and  Brazil  the  palm  is  largelv  cidtivated  to  furnish  the  demand  lor  nuts  that  exists  in  the 
United  States;    Trinid.id  and  Jamaica  both  ex])ort  coco-nuts. 

The  roughly  triangular  fruit,  about  the  sizi'  of  a  man's  head,  is  covered  with  a  thick  librous 
husk  which  yields  coir  (see  ]).  li'24).  and  within,  a  hard  shell  encloses  one  seed.  The  oil  is 
obtained  from  the  kernel  of  the  ripe  nuts,  and  maybe  expressed  locally,  or  the  kernel  is  cut  into 
portions  aiul  dried,  when  it  recei\-es  the  name  of  copra  (see  p.  369). 

Then'  are  a  large  number  of  other  vegetable  fits  or  tallows  that  regularly  or  occasionally 
arrive  on  luirojiean  markets.      It  is  only  possible  to  mention  a  few  of  these. 

C.-\K.\r.\  Imt  is  a  thick  ,ind  colourless  fat,  melting  about  24'  C,  that  is  derived  from  the 
seeds  of  spi'cies  of  Carapa.  l)elongiiig  to  the  order  Mcliaccac.  Canipa  giiyuiiciisis.  a  lofty  tree, 
grows  in  Brazil,  (iuiana  and  on  the  West  Coast  of  Africa;  Cdrapa  muliuccnsis  is  found  on 
Ihe  .oasl^  of  India,  Cevlon,  and  tiic  Moluccas.  Tia-  kernels  yield  from  fifty  to  :^i\ty  l>cr  cent, 
of  fat  which  is  expressed  in  France  and  the  United  Kingdom  for  use  in  soap-making. 

M.AIH  A  Brr riCK  is  derived  from  the  seeds  of  Bassiu  Litildiu.  the  •'  Mahua  "  tree  of  India, 
of  the  order  S((/)y/ircc'.(c,  i;rown  widely  in  Central  India.  In  Southern  India  /><(,«(((  longiloha 
takes  its  place.       The  seeds  contain  about   lifty  per  cent,  of  fac. 


.,11  ,,(    M.s'.t,    hr^inW'K'J    ,'-'ll,ii:,\.-ll.l. 

.Axc,T.ii-.\Mi.;;u  .\x  si;i:i)-('ki'shin(.  uoil; 
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SUKA  HrriKK  ,.  nhtanud  l,Mn,  tl,r  ..v.U  „l  /;»/v.-s^^.,;,„;  l>,rk,i.  ,1  l.u.;,.  „,,■    ,dl„.,l  ,,, 
tlu-  MasMa>.  Nvul.lv  .IiIIum.I  thnm^.h  n,,,,!,,,-,,  tn,|,„al  .\1,„,,^        Ih,-  s,.,.,U  ,,.Ul    J„„n   „mv 
P'-"''-'"-  "'  l^|.  1'.'^  -  -  .It  o,d,n,„  V  trMHM  r,,t>nv,  ,t  l.utt.rv  .  oumm,  n,  v  ;   „  „  .,,  vnI,  „,  ,  ,,|„u, 
an.    wlirn  In-.h  ha.  a  pi,  ,,,ant  taMr  an,i  >,„,.ll.     Tl,.  „.,.,U  n,,,.,,)  ,,..1  „„o  I-:,,,,,,,,,  n,.,,  ,., ,  uuU,: 
and  Miai)  la<  torir>.  i     l         '      auau 


SPICES  AND  CONDIMENTS 

A  r.AU(;K  niinilx  I  <,f  \vt-,.tal)lr  pn.dii,;-,,  .dth.Mii^li 
of  tlicmsilvo  ,,t  littli^  .,r  niMnitntiw  v,i!iic.  Iiaw 
been  iisrd  hy  man  Irom  tlir  r.uli.-t  tnu,>  t.)  rnul.r 
oidinarv  aitirlr>  nl  1,m,(1  ninir  |i;il,ilal)l,  .  Mlrli 
sul)st^iii,v>  iiir  kn,,\Mi  a^  sp,, ,.-,  and  .  Miidmunt 
and.  in  addition  to  merely  im|>n)Vin,u  tlie  llavoui 
of  the  fo.id.  in  a  laif^e  miml)cT  of  eas,.,  thev  art  a- 
dif,'e>li\es.  >iii,e,  in  .umiii,!,'  into  (  ontai  t  with  »!„ 
membranes  of  the  diijestiw  tiaet.  th.  \-  cau^e  an 
increased  secretion  n{  th,'  di,i;,-.ti\>'  lhu(N. 

Manv  condim,-nts.    ^n,h   as  .alt.   \iiui.Mr.   and 
artilicial  ,,impouniK  do  n,it  ,,imi'  within  th,-  s,,)|i,' 
of  this  article,  win,  h  deals  with  the  more  important 
of  tlic  s])ices  and  condinn'iits  deiived  from  plant.. 
\'ami  L A 

This  well-known  spice  consists  of  tin-  ciiu'd 
pods  of  one  or  more  species  of  \anilla.  a  yenus  of 
Orchidaceons  j)lants,  nativi'  to  South  Anieriia. 
The  bulk  of  the  vanilla  of  conmier,e  i>  th,-  jimdui  t 
ol  Viinillit  planiioliii.  a  clmibmg  pl.iiit  mdii,',-n,m> 
to  .Mexico,  but  n,iw  ,  ultivated  in  several  parts  of 
the  tropics.  n,ital>lv  m  j.iva.  Sey,he!l,-s.  Maiu'itius. 
and  Ceyl,in. 

The  methods  ,if  lultun-  and  pi-,-]iaration  \ar\- 
.somewhat  in  difleient  parts  ,if  th,-  w,jrld.  .ind  th,- 
system  adoptc-d  in  Sevihelles  will  be  d,-s,  rib,-d, 

X'anilla  was  introdii<-ed  into  these  islands  in 
18(t6.  probably  from  Reunion.  Tlu-  sim-s  are  trained 
o\t-r  small  trees,  or  on  harduiiod  stakes  ,  ,i!ini-it,'d 
at  the  top  by  crosspieces  :  the  most  satisfaitoiy 
method  is  to  allow  i-,i,h  plant  a  separate  tree  ov,-r 

which  to  climb.  The  supporting  trees  are  i)Ianted  al-,,ut  nin,-  te,t  apart.  th,)se  alreailv  .tan.hn.t; 
on  the  estate  b(-ing  utilised  as  far  as  po.sible.  Tlu-  \anilla  .uttin;,'..  are  i)lant,'d  .it  tlu-  f,Mit  of 
the  trees,  covered  with  a  mul,-h  of  dead  li-,ivi-s  ,ind  i^ra.s.  and  the  fr,-,-,-nds  ti,-d  to  tlu-  tr,-,-b\- 
strips  of  the  leaf  of  tlu- Screw  I'mv  {I'liiuliniiis  ii/i/is).  Tlu-n- rapid  {growth  so,-n  ,nablestlu'  'ts 
to  be  trained  through  the  forks  of  the  branches  to  which  they  attach  themseh-es  by  tendrils. 
At  the  end  of  eighteen  m(inth.s  the  phnts  are  pruned  in  ,iid<-i  l,i  nuhu  ,-  the  lormatioii  of 
flowers  on  easily  accessil)le  branches.  The  ihi-,-ked  bran,-lies.  geueralh-  from  four  to  si.\ 
feet  Ion},',  now  hanj,'  down  to  within  about  .i  foot  from  the  Kround,  and  it  is  upon  these 
branches  that  tlu-  Howers  are  cliietly  formed.  The  full'-  d<-v>-lop,-d  p,)ds  are  onlv  formed 
after  the  flowers  have  been   fertilised,  and,  in  a  state  of   nature,  this   \ery  seldom   liappcns 


pniKvr,)  i>K   .\."..si'i,  K 


UH 


37.S 


The  World's  Commercial  Products 


A     VANILLA     VINE 


n\\  llli;  to   till'    |HM'uli;U'    form 

cif  t!ir  >tif,'iiia  rciulcring  thf 
tl.mstriciicr  111  |Millcii  a 
iiKiltn-  (if   ^:rc,it    ililliciilty. 

Oil      ,111      rst.itf,       tllcrrfiilf, 

■■  pdlliii.aiuii  "  is  (•lloctril 
aililii  Lilly  1)\-  liaiul,  the 
piilliii  iirmi,'  placrtl  uixni 
till-  >tiL,MniL  b\-  incms  cil  a 
liiicly  -  pointed  piece  lit 
l>,unt)iMi.  I'lie  Ijowers  ate 
not  all  pullinateij,  the 
actual  number  depending' 
iipiiii  the  >i/e  and  condition 
of  the  vine.  (leiierally 
^peakini,',  about  tliirtv  pods 
JXT  \  iiie  are  allowed  to 
mature,  the  flowers  on  the 
lower  part  .111(1  side>  of  the  cluster  beiiif,'  chosen,  since  they  yield  the  best  and  most  shapely 
pods.  The  pods  rcich  their  full  >i/e  in  about  six  weeks,  and,  wlieii  ripe  turn  s|if,'litly 
\ellow.  Iliey  ,ire  then  picked  froir.  die  \-iiie,  |,'reat  care  iieiiig  eXerciM'd  to  .i\'oid  S])lilting 
(11  I  r.ickini,'  the  [jods  which  would  at  once  r.ink  thein  as  inferior  grades. 

Hefore  the  pods  are  le.ulv  lor  the  market  as  v.milla  they  are  subjected  to  a  curing 
process,  durinj,'  which  their  char.icteristie  odour  is  develoi)ed.  Tlie  aroma  and  flavour  are 
chiellv  due  to  the  prexiice  of  ,L  Mib>tance  known  a^  Viiiiilliii  contained  m  a  lluid  which  gradually 
petJilcLtes  the  whole  fruit  :  it  further  sl(iwl\-  ac.  imiul.ites  a>  crystals  on  the  outside  of  the  cured 
pods.  The  pods  are  rouglil\-  divided  into  four  cla>ses  according  to  si/o,  and  then,  in  batches 
of  about  four  hundred,  placed  in  a  basket  and  plunged  into  hot  w.Uer  at  ,d)i)ut  190'  F.  for 
ten  seconds.  The  proc—  i>  repeated  twice  for  slightly  longer  periods  at  interv.ds  of  lialf- 
a-minute.  and.  after  the  third  di|).  the  ]).ids  .ire  pi, iced  in  boxes,  lined  with  a  blanket,  to  sweat  ; 
the  pods  tliem>el\'es  are  also  covered  wito  a  bl.inket  to  ret.iin  the  heat.  1^.-  the  next  morning 
the  ])ods  h,i\e  .issunied  ,i  cliocol.ite-liiown  colour,  .iiiil  ,ire  then  placed  on  sheh-es  in  drying 
loiiniN  maintained  at  a  temper.iture  of  about  1  in  !■".  ;  the  -lower  the  drving  ])roces>  the  more 
|)erlect  the  curing.  Well-cured  pod>  should  be  much  wrinkled,  bending  e.isily.  When  the 
curing  IS  complete  the  p.i(l>  ,ire  diied  with  jiieccN  of  ll.mnrl.  ,ind  tenipoi,iril\-  stored  in  boxes 
witii  tightlx-littini,'  hd-.  Thev  are  then  caiefullv  >oited  into  dillereiit  gr,i(u>  and  linallv 
bound  up  into  biindlo  ul  about  liftx"  cicli.  ,ind  p.icked.  with  great  i  ate.  for  exiiort. 

Ihe  (  iilliwition  of  \, null, I  .iIIokU  ,i  good  instance  of  ,i  plantin.i,'  iii(histr\-  tlire.iteiied  by 
the  a(l\ances  ot  modern  cji,  iiii>li\ .  Within  lei  cut  \i  ar>  considerable  ([u.mtitio  of  "  vanillin," 
or  .irtilici.il  \atulla.  Ii.i\e  been  ni.uiul.i.  t  iifed  on  the  <ontiiient.  chiellv  in  (lermanv  .did  l'"rance. 
X.inilhn  w.i-  (iiMnxercd  ,i-  culy  .i-  KS.SS.  but  it-  pre|)aratiou  upon  ,i  coinnirici.il  mmIc  did  not 
meet  with  -uci  i>-  until  bS^Kt.  whin  the  |irodui  t  w.i-  olilamed  from  ,-ii-^ciiii/.  the  substance 
I"  which  ■■oil  ot  c|o\e-.  ■'  oWe<  it-  i  I  i.il.ictel  i-t  ic  odour.  More  lecelltlv  Wlllillill  ll,l-  beell 
liiipaicd  lioni  >ug,ii    b\'  .111  elei  tiohpii    proci--. 


l'i;lM'LK 

I  :ii:i  1  tlH  tciin  r"i>j'il  "i"  '  pi  jipi  l.-,  .ile  ilu  iiuled  limie  ih.iii  mie  .-pn  e,  but  tile  iuii>t 
imporfiiit  .ire  the  hi..  ..  and  white  jiepper  >o  largely  used  as  a  condiment.  '■  j-ilack  pepper  " 
(onsi>ts  ol  the  dried,  unripe  Iriiith  of  I'ifur  iii-^ritin.  a  ])erennial  climbing  >lirub  found  n.itive 
in  the  forests  of  Tnivaiicoie  and  Mal.ibar  in  Southern  India,  and  laij^ely  cultivated  in  J.iva, 
Sumatra,  ISorneo,  the  Philippines,  Siam,  and  also  in  the  West  Indies. 
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A    l.iruT   |.l.i)H„tln,|    ,,t    ,|„,    .||,,|,||,  ,, 


;i79 


■''''''■'■"'•''Ml,..,,,,,,. .,:,,,,,,,,,,  ,,,;:\;^;:;:;;;:::;.j.:m-i'P'^ 

Olli.r  tn,-.iiM,|  |,„  .,  .niiil,,, 
inlii^nh.lui).  In  u\,,  ,„  tl,i 
l)i'-kc(l  In-  li, 111(1,  il 

' ~   '"  '      '  '     '         '  hi!  Ih'I.iiv 

!■    ImIkU    1,1 
I'l'MlUd    N    t!|,ll    iv.hU-    !,,;■    III,.    1,1, ,1,,,,  ■ ■'"     "M'K  .,11,1  ,iin\vll,<L       Th, 

,     /■^^''''''■''"■'''''■■''■'^'■-''''^•■l'''^-'n,,-,,n,,n,,,|,l,„.L  ,„.„,„. 

:;;  n=^';:;";;r  u,:ir  ■'"■ ■'-'-" ■■-'*'" 


'""■,>■'..,, , ,„,.i .„t.„.i ,„|,| .„„i.i,„,, ,  ,  ;    ■■ 

;'|""i ;-'i"'i-«.,. ,/....,.".. ,..,,.1,1,.  i,i!,i";.,,i;„: 

l"'"l"'t   i>   t!i,n   .,M,lv   !,,;■   i|„.    „i„k,l  l'""-i>'    l'l.i'k.,n,U,„n..| 


'•    '"•    'II'-   IMII,'>  .U,'  ,ll|,,vv,.,l 

It'-:  -km,, I  tli,.|iiii,,|,.,i„,v,.,l 


;;^i;''i-ii-i.|.rr>--,,,  ,1,1,,.,,,,.,,,.  1,,,,,,,^.,;,,  ^^.,,,,  _      ,„,„i,.„„ -i,,,,;  •• 


111  ni.iii\-  |,,ii(,  ,,|  imin 


('l.i,\l. 


n"v,-s  aiv  tl„.  „„„|,..,„.,1  il„av,-hu,K  „t  r.,,:;,,,,.,  ,„n.-A/7v//„.',, 


snppiK.  of  „.e  s„„.,.  ,„-,.  ,„„.„v„„t,.,n,.,M,„:„  /,i    ^v!;,,: ,";;;:', i" ;''-  ''""■;:':^^- 

aKn.„lt,„-al    ,„„d,„-t   „f   Zaiu,,,,,,-  :n„l  l',.„,l,,,,  „■,„.,,.  ,  I,,. '.i,:,.    ^i, '!;,;"■ ,"'"   "'"^"■"i"-n.n,t 

about  MX  „„■,„..  ,.,„.  „,..  ,.i„n,- „„.„-,.;]„, I,,  :„„:,\,;';;;  -'--■-.,.  wh,.,, 

'"■•'■'  '>"""!"■  I'lti.   t„  t,i,->,.v,.,ill,  v,M,-.      r,„.   |,i,L,n„  „,    ,|,     ,  '    "    ''■';  '"■^''"^'" 

.■,.nin,r,„v>     „,    Ai.i;ii>t    an, I  '""^'   """l"-"r,l   ll,.«v, -l,,„l, 

la>t>  until  al),iut  .\ijv,'iiiIhi-. 

I'.i'li  ti,.,.  hciiii;  |>ii  krd.  iiM  ,in 

a\i Liy,'.  1,11,.,.  lin,,.,;i  s,',i>,,n. 

Th,'       >|.|lk-       ,111(1       l,|l(l>      ;iiv 
Pl,  k,(l    ,1,1    ,,y   li.iliil    t,,j;,.t||,.,. 

and  tlir,,\\  n  ,iii  ,,,  i;ia^>  niat- 
>lirc,id  (Hit  ,,11  tin.  i^nmnil, 
III,'  ,uiin,c  |,i(i,i.,,  ulii,  ,1 
Idllou-  1-  \;vy  Miiipl,.  :  th,- 
ihivr-,  aiv  jii,  k,  d  ti,,in  t,,,. 
-■ta,k-  (\\],i,,i  ,ii-(.  ,j|,;,,.. 
qu,ntl\-  iis,.,l  ,i>  a  ,,,,ni,,.  ,,1 
lllirn,,!  ,|ti,i,ltl,-.-  ,,|  ,|,.\,.  ,„,). 
and  >pi,\id  ,,nt  in  l,|,-  >i„i  to 

UI  >  .  l.il",    ik  ihj;  I.iki  11  I,,  |,i,l,  |. 

til, 'Ml  iind,'r  cix,!-  dinini,'  tli,. 
nif,'lit  t,,  ,i\,,id  th,'  d,.w>. 
Tile  cirint;  ,,(  (■ii|)n..s  .ih,,i,t 
a    uuck.  l'i;;'i'i:n    \im;s 
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DKVlNc;    CAKDAMOM'i 


Zaiizib.u-  rlnv.s  aiv  larL;.r  tli.ni  tlir  l'.nil)a  variety,  ami.  unlik.'  xUv  latter,  are  not  black 
but  red  ill  (dlour.  bein^'  known  in  tlie  trade  a.s  ■•  Zanzibar  red-heads."  Cloves  owe  their  valuable 
properti.^s  to  the  presence  ol  a  considerable  cpiantity  of  the  volatile  oil,  oil  of  cloves. 


Xi  l.\ll  ' 


.\M)    M.\CK 


Tlii>  valuable  >i)ice  consi>t,-.  of  tin  <lnecl  kernels  (.f  the  -.eeds  of  Mvris/uci  /niiinms.  a  tree 
about  twenty-live  fiet  hif:h.  in  piieral  liabit  MMnewhat  re-eniblinf,'  an  orani,'e  tree.  The  llowers 
are  of  separate  >e\es.  th.'  tree>  Ix'inK  either  male  or  female:  the  nutnie;,'s  are.  of  course, 
obtaimd  onl\'  from  the  latter.  The  round  or  oval  fruits,  which  closely  resend)le  a  small  peach 
in  >\/.v  and  >h.,pe.  are  at  lu>t  f^ueen,  but  become  yellow  on  ripeninj,'.  The  thick,  lleshy  outer 
covering  {,'raduallv  becouio  drv  ;;iid  l.Mthery.  an<l  M'p.irat.^s  into  two  valves  from  the  ape.x 
exjiosinf,'  the  s.arlet  "  ma(  e."  a  reticul.ite  membrane  covering  a  thin  brown  skin  which  encloses 
the  true  kernel  or  nutmeg.  The  latter,  when  cut  across,  is  found  to  be  yellowish,  with 
dark-brown  niottitil  \ein^  due  to  tlu'  infolding  of  the  >eed  co.it. 

Mvnsliui  frciiirans  is  a  native  of  the  Malay  .Vrcliipelago.  and  is  abundant  in  the  Handa 
Islands,  whence,  for  a  long  time,  supplies  were  chietly  obtained.  The  industry,  for  many 
years,  was  a  monopoly  of  the  Dutch  dovernment.  but  in  addition  to  the  plantations  of  Handa. 
Sumatra,  and  Java,  numerous  varietits  are  now  cultivated  m  IVnang,  Singapore,  Ceylon,  and 
the  West  Indies,  especially  in  drenada.  The  i)lauts  are  raised  from  seed,  and  nine  yeais 
must  elapse  before  the  lirst  crop  can  be  gathered.  It  is  only  when  they  are  si.x  or  seven 
years  old  that  the  female  phuits  can  be  distinguished  from  the  males,  and  of  the  latter  only 
a  few  are  allowed  to  remain  for  fi'i  tilisatioii  purposes,  the  remainder  being  cut  down  to  allow 


Spices  and   Condiments 


of  the    l-lanliii),'    (.1     M.u    s.rd..      >,„,,■   t 


MS! 


l"ss  (il    tllilc,  the   11111(1,111   i„. 


'"-    i'"'i"'"l    I-  N.iv   un.Mt.iiu   .,11,1   in\.,h,. 


!"•"  ""•  1-  to  1^1. Ut  .1  liiaiirli  ,,|  ,    |,.„i.,|,    t 


''  '■  '"I   I"  ■'//   plllll-   uh, 


liattcii,-,l  ,,iit.  and  dii,(l 


'''"'■"•'■'"'"'       I'-nu., .„,,„,„,„,   „„„,,,„,   ,„^^^,„,,   ,_^^,^^^^^- 


kiTiiflM attic  ill  tlic  thill  ,Miti 


as  a  valiial.l,.  >(„,,..      Tl,,,  „,,|,  ,„„  ,,,„,,|    ,„  ,,^.,,,^^  ,^^   ^^^  ^|^^ 


,  ""    I'"     -'■\rl,,l    „,.,  k,    „,|,,|    ,!„. 

rl-am.d  and  pa.k,.!  f„r  ,.,.,„,;'      ' '  '""  '  "  "■"  ''  ''  ""'  ""■  '-' '"  '^ '"  -'-., 

The  •■mild"  ,,i  -1,111- ■•  niiiiiHi,'  i~  111,1,  1,  ml,.,, M,  ,,,  ,1  ,.  I ,,,,, 

i'.;;;.:;™:iiV;i;n;';;„r,:i;-::;:,;;; .;:;:-':::,:;:-■;•/-■'  'n: 

nufiii,.^;  (/„wv,,  .l/vm,,,.,).  ■'  ■  ''•"'■'■    ''ii'l   til,.   (  ,,1,1, „„,,,„ 

<>lli.i;,r|,  |ii,|,,,,,.,i  ti,,|„  111,    ,l,|,d  ilii/,,iii,..  ,,1  /niil„y  n/fi.i,,,;-       ,l      ,         i 

■■-"-"^'"•""- ' '"""V u,lK,„.^.„.l„„ :,:,:-v!;:;r:;;  ;:::.':;:;:•:-, :';:;:- 


liy  f^ermtsitvn'-f  Missrs.  I'.,k  Dios.  .-  U  imk.   iMi. 

CEVLON,       PREPARING    CINNAMON 
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A     Ml  Ml  I,     IKIi:     IS     JAMAli  A 


I  .1  .1  111  \  III  >ii  II  I  h 
Alllill',1.  Il.i'  \\r»l 

llllllr-.  W.-l  Alin.i. 
.111(1  lllc  U.llllHI  |i.lN 
Ml        <  llll  rll-l.linl.  rill 

Illicit  i|l|.lllll(--  111  llli 
»|Mi  r  ,llr  ph'll.llllv 

ulll.lllb  ll  l|i>MI  I  lllll.l. 
.I'll!      \\h-       W.-I        lllllllil 

|I|M(|||,    t  I-      .ll-M        |l|^lK 

I.IIIIUM-    Jul      ll>     i|ll,lllU  . 

ill.'  nil  llid'U  III  I  ulli- 
\.i|ioii  .iiiil  {III  |MMliiin 

.111'  i~>rllll.lll\'  tllr  -.mil' 
III        .ill        |i,llt>      III       lllr 

woilil.    Ill  pLiiitiiiL;  iMit, 

llli/nlllr^       III  III, llllll- 

lil,lllt>   .llr    I  lit     ll|l   in'i'^ 

-limt  ii-iif;tli--,  r.K  li  |)n,- 

>f>' inj^  ill  Ici^l  Hllr 
"  liml."        w liiili       air 

|il,llltr(l   .llliillt    tWii   111  t 

a|>,iit.  'i'hc  iiarvot  ciiiiiiin  iin- \»lirii  tlir  Kmm- luizin  t"  willin,  \\liii  h  u>u,ill\  t,ik(  ^  jiKi.c  .ill.  i 
alxiiil  t.'ii  ni(iiitli>.  Till-  liii/iiiiu-  ,nr  tlini  mia  i,nrtnllv  (lii.y  up.  .imi  tin-  lihnm-  louts  ,iiiil 
.idlicn-nt  cirtii  riiunsnl,  I'lmn  tliw  pmiil  tin  n,  ,itiiiriit  v.nirs  aiconlni.L;  In  wlirtlii-r  drird 
iir  pii-MiArd  f,;iim.r  i-  rnpuivd.  I>i:(l  t;iiiL;ii  i-  "I  tun  knuU.  pn  l.d  ,iiid  uii|irilrd,  tlir 
l.lttcr  bcillH  MIlIrK  till-  (liMllril  ,1,1/1,111,-,  drild  111  the  1111.  Ill  tlir  prrp,ii  ,aii  HI  ot  the 
pi'clcd  variety,  tin  i  Ir.iiud  ilivm  Mr  tliinun  iiiln  \\,iti  r  ,iiid  tlini  pi  ilrd  with  ,i  iMiinu- 
hlad.d  kiiifr,  laiv  hriiif,'  t.ik<  ii  to  .  .i.nw  niih'  thi  tliiiiiu-t  po-Mhl.'  Livn,  >iinv  tlir  r»,  iti,il 
oil  .md  i-fsiii.  to  whirh  i,'iiij,'iT  ii\vr>  ;ts  p,iii,L;iiit  ll.i\oiir,  ornir  ju-t  liiiuMth  tin-  -km  or 
.■pidnini-,     AitiT  p.'iiiiii,'.  thr  ,L;iii,L:ri    i-  ,i(,'aiii    -iMki  d   ,ii   i  Ir.ui  wan   to  wliu  h  i  hmii.  al>  an- 

ottfii  add.d  to  inipii.w  tin-  mloui  ol  lln-  -  1>."'      Thr  j^Hifi'T  I-  thiii  driid  lii  ihc  Mill  mi  ,i 

p.Lwd  or  rriiviitid  h.nliniir.  thr  piori"  or,  iipviii!,;  Iiom  -i\  to  ii^ht  d,iv-,  whin  thr  piodm  t 
i>  iiadv  for  rxpoit. 

I'lvscMVi  d  LSiii.^ri  w  pi,  p,ir,  d  I  hiill\  111  (Inn, I,  llu  u,idiid  ihi/oni,-,  .m  put  into  boiling; 
w.itrr  and,  ,ittir  \)rWii  |i,rl<d.  pla,  id  in  r,ii  thiiiw,iiv  vi'sm'Is  and  a  strong  boiliiij,'  >oliitioii 
of  Mi^ar  jiouivd  oxor  thiiii.  lln-  >vnip  i-  dr.iiiird  oil  ,iftrr  twi-ntv-foiir  hours,  and  the  proct'ss 
npcitid  tor  two  d,ivs.  Th,'  ,nini^i-r  i-  tlnii  t.ik.n  out  of  thr  >\rup  and  is  rr,idy  for  r.\port. 
a|)|nariii,i,'  on  thr  ni.irkrt  ntliri   drv  or  p,irkrd  in  j,ii-, 

.\l  I.Sl'II  i;,    I'IMI  Mil 

I'inuiito  or  ails|)i(v  ioiisi>t-  ,if  tin-  dried  nnrii>c  fruits  of  I'imcntu  nffunuili^,  a  i)raiitiful  tivc 
about  thirty  feet  lii^ii  with  ,i  ^tIMlf,;llt  trunk  lum  h  bi,iiu  h.-d  .ibovr.  biMrin.L;  .ibund.mir  of  densr, 
fVi-ifjri'cn  fohaKr.  The  pkint  is  a  native  of  the  \Ve>t  Indie>.  Mexiro,  and  South  .\inerii-.t, 
but  the  chief  suiiphes  of  the  spii  e  are  obtained  from  Janiaiia.  whence  tlie  name  ■■Jamaica 
pepper  "  is  deri\ed.  The  fruits  are  spheriial  berries,  wiiich  when  ripe  arc  smooth,  shinint,', 
and  of  a  black  or  dark  purple  colour.  Ihey  are  gathiTed  when  of  full  si/e,  but  while  sliU 
green,  A  boy  climbs  into  the  tree,  and,  bending  down  the  branches,  snaps  off  the  smaller  ends 
leaving  the  fruits  which  fall  to  the  ground  to  be  gathered  by  women  ;md  children.  The  berries 
are  removed  by  hand,  and  carefully  cured  on  large  paved  barbecues,  the  [>rocess  occupying 
from  six  to  ten  da\s.     The  spice  consist  of  small,  sjiherical,  wrinkled  fruits  about  the  size 


^^<^^^r'A^^PSSS^^^!^^^S^&!!^'^B^T^^!^^^ 
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"f   •'    l"M.    ....U,„.,|    «„i,     ll,r,,|„„l„    ,,(     ,! Kv     „    1      ,     I  ,         , 

-■'v"'^-"„„.i,„.,,  ..„,  „„.  „.m„.  -m:-,,,,   •  ,  ,  ■"  ""  " ■■    ''I ' 

"«.u.|r,la-  n->-ml.l,MU,.  .,„ul,i„.,t,.,„,.l  ,„.  „,.,",  ■    ""  ''"'    •' '•■"•    ' 


Thi- 


ll   '  I'll!  Illl'.il      ,   I, 

I-  III'    ImiL  ..|  \.,MriL;  >h.M,t,  ,,|  r 


;'''';-n..u.,,,.,,v,,,,, ,.,,,;,,,,:,;;;;;::  ;:';;j;;;;7';^;;^^^ 

'"  '"■  ■'  'i'i'\'    -Mlh     \|,,1,,Im    (.,,,1     ,,,111  .""■/''^/^      II-  rliui   I,   ,|„,  -,i.l 

^"''■■i-i 1-.  iv,.,,  „„  w^;  ;j:' '',:;,  7'' '7'"'';- ■•'••'- 1-'. N .„„..„,' 

"! "" ""i^  '^1 ~.ii<.\i..„.  ,n„i. ;,:,„ri,s'n;.   , ""' ""  "'■  '"■-'  '"" 

n.  <.-vl..n.  i"-.ni.!,,v.,l„„„    HMKn.  .„„.,„„  ,„„|.,,  ,„„, ^^^ 

l-'il  t"   It- 11.   (  niii.iuin,,,,,,,    :,u.nuuii,i  u,,„l,l    |„ 

'^  '^'l"  "Tl il    111  nnln    t,,   1,1,1,,,,.  ti 

I'.iik  iii.,\-  1„.  Ill, I, ,1,1,., I       1 1„. 

^I""'!-    .11,.,  lit   .111,1  III,,!,, „.,1  iifif       " 

"llli  .1  klill,..  lli,.Mii,ill  u.iM,  itpi    " 

!'l'">      IcMlltliij,'     tn.ill       Ihr  §^  I         ^ 

i'|'-l.itl,,||     |,ri|i«     kll,.uii     III 

•'"■      'i.i'l''     -l^       ■'rilin.iiii,,!!  ^^ 

'I'lji^."       I'll.'     I);nk     ,-     -!„,,  €      \^ 


^"""    ""       '""     III    Hh'    I'llllllt,,,,,,    I, 


silt    loii^,'iiii<liii,il|\.     ,,„!    I 

moved  i„  ,[,li,,  uitil  .1 
S"'l'll      klllli  .  Til.-      Mll|>, 

■'!'■     "'11''  t,.(|       lilt,,     1,1,,, (II,.,. 

"'ll'  I'  .'I''  I'll.'l  111  ll,.,ll)>  t,, 

HIhI'TJ^h  ,1  -llLillt  I,. III,,., It,,. 
""II-  'I  pi'"."  will,  h  I,,,  lll- 
l.llrs  ti„.  11, -M  ,,|l,.|,it,.,ll  ,,| 
1,111,, villi;     til,,     .■ludlllm,     |)\. 

>'  i.i|mi^'  uith  ,1  ,iiiv,.,l  l<ii,li.. 
Iln'  batk  (III .^  ,111,1  ,  ,„,i,,i,  1, 
iiiti,  tin.  urli-kii,i\\,i--,|i,i|K;- 
'.vim  li,ir,.l),mii(liiit,il)i'iii,il,.-. 

I'Mi.iniiiii      |i,.,  liT,,      ,,,,.     ,,  .1 

M'pirat,'   ,,i-t,.     ,1111, „,l;     111,       ''A 
SinhalLsr.  ■ 

Thf     liii,.,i     i|ualiti,.-,     ,,| 

iiiiii.iiiKMi  aicli,-lity,'ll(iui,||. 

I)i"wii     m     ,,,|,,||i-,     Miio,,tli. 

vriv  thin,  a,„l.  ti,  ,1  ,  ,.,t,ii,i 

'■Ntciit.     pILihlc.  Iiil,ri.,i 

Kiadi.sarcdaikrr.iiulthhkiT. 

with  iniciKirfrafiraiu'c.  As  in 

tin-  casr  in   most  spi,-,.s,  th,. 

iniisnmcr  ;■;  ,!.;,.  tr.  t!;,.  p,,.,. 

encu  ill  tho  hark  nt'a  volatile 

oil    (■■  oil    of    cinnamon   ")  ; 

similar  but  inffrior  oils  are 

obtaini'd    by    distill.ition    of 


1"^ 


Nfl,VIKl. 
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lliili.ivi-  ,iti<l  iii(it»  ■■  (  ,i>>i.i  "  (it  till'  . lilt  nut-  w.i'  |iii>li.il)lv  iliri\iil  fr  .111  llii-  li.nk  ut 
mvii.iI  >|ii'i  II'-.  Ill  (  mn.irniiiiiiiii.  tint  tlir  i  .i-^i.i  hI  iiii'iIi-iii  i  uiiiiinri  i'  ("(linir-i-  <  .i^-i.i  ")  :-. 
till'  li.ini.iiit  li.ii  k  lit  (  .  I  iiwhi  [I  .  iiri'iiuilii  Hill).  ,1  (il.int  ^^'iiiwmt;  .ilium lint l\-  in  -iiiitliiTii  (  liin.i, 

whitli  I'  tin  II'  !■>  .1  I.IIHI'  iA|iiilt.        'Hie  l>.irk  1»  nttrll  Mvlj  tn  .llllllti't  ,lti'  tlMi    i  llinilin  ill.       Slll^iill 

(  ,i»j.i  i>  ii'ji.iulnl  .i>  ><ui)<  mil  to  (  liiiicsi'  C.i.iM.i  ;   It  In  niiiwii  in  I'lfiu  li  Inilii-iliiii.i. 

(■  Aini\M(iM> 
rillN  >|ili<.    Iii'lti  I    klliiUII    III    IihIm    .liul   thr    I'..InI    111, 111    111    l'j||ii|i.'.   iiin-.|Nl>  nt     tllr   NrrlK   of 

two  >!«■(  ir~  III  I'lli  11.111,1.  \i/,.  /■-.  (  iiriliiiiii'iiiiiii.  till-  M,il,il),ii  <  ,11(1,111111111.  liiiiinl  in  tin-  iniii>t 
fiiii>t>  ot  nmlli  (  ,111, II. I,  (  iioin-  •iii'l  \\'\ii,i,iil  ;    .iiui  /;.  iihijur.  tin'  Ci'vloii  i  .ikIiiiiuiii.  ,i  viiutv 

of   till'   IllNt    N|iri|r>.       Tin-   pLllltN  ll,l\r    ,l   Irrd-llki'  ll.lllll    ,lllll  IliMI    Imii,',   Iihini-   l,lli-inr>  nl    llilUrl> 

sin  111  (111!  I)\-  tn.ini;ul.ir  i.ip-iilrs  i  iint.iiiHii^^  llir  Nri(l«, 

'ilii    liiiit-.  ulurli  \.ii\    limii  li.ill-.in-ini  li  to  l\>      inln-.  in  li'ii^;tli,  .iir  lollntril    fimn  wilil 
)i|.inN  .mil    .il-o   liiiiii    |il.iiil,itiiiiiN.  ijir    l.itli'i     liiini;    ),'riii'i,ill\-  l.ml    mit   ni    |i.ii  li,ill\' i  Ir.iii'd 

l,iii    N  III  will.  1 1  llir  Willi  I'l.inl-  .III    kiiiiun  to n.     Wlim  .ilmul   tlinr  \r.iis  ulil  ihr  pi. mis 

Imi;iii  to  III. II  Thr  i.i|i>iili>  (111  iioi  .ill  ii|iiii  ,it  tllr  s.imi'  tmii',  and  thr  h.u\i'>t  Lists  l.ir 
lli-.uly  tlilri'  months.  Thr  iMpMilis  .nr  y.itluit'd  bcfoir  tlu'V  .llr  lipr  .Hid  tlirll  i  lllrd  111 
till-  Mill.  ,ilti  I  whhli  tin  s|,ilks  .mil  rrlll.UllS  ol  tlic  llowrls  ,ur  i.ilrllllU'  Irlllovrd  1)V  lIli  .ills 
III  s,  is-iii-.     i  .iiil.iinoins  ,111    lApoi  III!    Ill  till'  cipsiilis    ill  nrilri    to    piivnit    .idiillrLition    ot 

thr   SI  ids.       Till-   SI  , lis    ,iir    -111. ill     ,111(1     II  II  i;li|.ill\    , infill, il.    posscssini;    .1    \i|\'  drill, Itr    .lliilll.l. 

Tluv  Will-  Will  known  In  thr  ,ini  ii'iits.  .mil  .nr  \ri\  l,iii;il\-  usid  ihioiii;houl  thr  l'".,is|  .i-  ,i 
roiK  linn '111.  I  111  \  .111-  1  liiplo\  111  to  ,1  sin,  ill  I A  trill  111  I'lmopr  Im  ll.ivotii  in;;  swriiniiMts.  .\t  thr 
picsriit  tiinr  ^;ir.tt  iiiti  list  is  hriin;  l.ikrii  ni  i, 1111.11110111  1  nlli\  .itioii  in  (  cviou.  and  spni.il  illm  Is 

air    lu  ni.i;    llladr    In    pllsll    thr    s.ilr   o|    llir  pindllit     111    llir    in,llkrts   iif   .\l|stl.lh,l    .mil    l''.lllo|lr. 

Sr\  I  i.il  iillii  1  \.ii  n  In  sol  (  .11(1.11111.111  mill   into  ihr  i  ominni  r  o|  ihr  l''..is|.  hut  ihi  s'  .111     ill 

intrljol     |o    thosr    ills,  I  llinl    .ll.il\r. 

t  nil  I II  s    v\ii  (as  I  \M    i'l  1  II  1; 

(  hillirs  ,iir  tin  diiiil  liiiils  ni  (  ci/''-ii:(iii  nil  iiniiiiiii  ,md  ' '.  fni/i\,cii^.  sin.ilj  rmi  shniiis 
with  spir.Kliiif.;  hi, 1111  \:<  s.  Till  loiiiii  r  |s  ihr  iiioir  niipoil.ml.  .md.  .illhoii;.;h  ,1  n.ili\r  ol  Indi.i 
It  Is  now  loiind  111  .ill  p  Ills  III  thr  tiopiis.  lirini;  l.iii;rly  1  iilliv.itrd  in  l'..is|  .I'ni  (  riili.il  .\lrir.i  .md 
in  >onlli  .\mi  lii  .1.  Ihr  poinliil.  ohlniii;  liiiils  ,nr  ,ihiinl  lliirr-i|ii,irtris  ol  .m  ini  h  in  h  iii.;lh. 
and  ol  a  bright  si.nlrt  lolmir.  1  Inin^'in^'  to  oraii^'r-ird  mi  dr\  my.  I'liry  air  iisrd  im  pn  klint;. 
and,  wlirii  ground  111  .1  null  loiin  "  1  ,i\rniii'  prppci.'"  Thr  [11111^1111  piiin  .pir  ol  thr  1  niidiiiirnt 
r.\is|s  1  hirllv  111  Ihr  p.ii  litinii  ih\  idiiii,'  tin   li  nit  into  tun  rh,milirrs. 

Ml   s|  AKII 

Tills  popiiLir  1  nndiiinnt  shmild  1  oiis|s|.  pioprrly  spr.ikin;,'.  ol  th  'Iniii  olilaiiird  1)\-  i.;i  indiny 
tlu'  SI  .  (Is  ot  Jliiissud  iir^r,!  (I'.l.uk  Must  lid)  and  /.'.  nil. a  (\\  hiti  .Must, ml).  phmN  lirliiiif,'iii^' 
to  thr  (  nil  ilrf  taiiiih',  aiiil  widely  distriliulrd  111  Miiropc  and  1 1  rt.iin  districts  ol  Nmlli  Africa 
and  .\si,i.  Mm  h  adultiialinii  is  pr.utisrd.  lniwr\ir,  with  starch,  tninirric.  ,iii(l  othrr  sub- 
s|,mirs.  Tiir  pi, lilts  ir.riilionnl  air  l.ii:;ri\-  (ullivalrd  in  scvrr.il  jiits  ol  thr  (■|iiilnirnt.  and 
111   thr  r.isti  111  loiintirs  of  I'iiirl.tml.     Thr  liiirst  11111-1, nd  is  obl,iinr(l  fiiim  tin    small    niUlisli- 

brown  sirds  nl  /;.  l!li;ril.  llir  l.llLJrr  \rllow  srrds  of  /;.  ,;//.(/  \iildiny  mfrllol  ipi.lhllrs.  When 
ri[ir  tllr  srrds  ,ilr  tlirrshrd  from  the  plants,  !.;i"ound  lirtwn  n  lollrls  .md  pniindrd.  thr  irsiillint: 
llour  brills'  siftid  into  \-,irious  yiadi  s. 

/<Vi/s,s(i(f  ; //).'!  (ii,  kir^rlv  cultiwilrd  iii  Indi.i,  is  tin-  siiuii  -(if  "'  Imlnm""  or  "  Hi  own"  must.ird. 
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